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Concrete and Road Number 


HIS issue, appearing just before the annual meet- 

ings of the American Concrete Institute and of the 
American Road Builders’ Association, with their accom- 
panying exhibitions of materials and machinery, is 
devoted almost exclusively to articles on concrete and 
road work. Upon the subject of highways, it has been 
the aim to cover the several types of pavement now 
in general use. The reader will find articles on sheet 
asphalt for resurfacing old macadam, brick upon con- 
crete foundation, methods of filling joints in granite 
block and the paving of the main business streets of a 
New Jersey town with concrete. The economics of 
highways is accounted for by an article describing a 
business basis for the selection of road types. A better 
understanding of these principles would do much to 
reduce the present enormous waste of money expended 
on highway construction. Then, too, there is an 
account of what the Massachusetts Highway Commis- 
sion accomplished last year. So much for the highway 
articles. For the concrete engineer and contractor 
there is a wealth of material—a huge waterfront struc- 
ture at Hoboken, one of the largest in the country; a 
concrete coal-storage pit; a munitions plant covering 
11 acres and completed on schedule time; a concrete 
bridge of artistic design; structures of the Boston 
subway which received special treatment on their sur- 
faces. But why continue? The pages which follow 
are the best evidence that the Engineering Record real- 
izes that this is the week of the road builder and of 
the concrete engineer. 


Acceptance Day 

HE closing paragraph of Mr. Bentley’s article, on 

page 184 of this issue, carries a suggestion that is 
worth while passing on to other communities. The 
paving of the main business streets at Lakewood, N. J., 
was made the occasion of community rejoicing. Of 
course this is impossible with every piece of engineer- 
ing work successfully completed, but where a main 
artery of a town or an important work—a new water 
supply or a bridge—is involved, opportunity is afforded 
to link up: in the minds of the citizens the engineer’s 
relation to the welfare of the community. This has 
been done in the case of monumental works constructed 
for big cities, but is rather infrequent in connection 
with the smaller construction. The promotion of the 
idea must originate with the engineer. He will find 
no difficulty in securing the co-operation of civic or- 
ganizations. 


Another View of Grade Separation 


LS pains LAWS that throw the whole cost of grade- 
crossing elimination on the railroads it is easy to 
see the deadliness of grade crossings and demand that 
they be abolished regardless of expense. Where state 
and municipality have to pay their fair share, however, 
the questions are much more likely. to be looked at from 
all angles. The New York Public Service Commission, 
Second District, states in its 1916 report, just issued, 
that there developed during the year a number of grade- 
crossing applications in which the cost of elimination 
was far out of proportion to the greater degree of 
safety to be attained. The commission deplores the 
fact that it is without power to order slight changes 
in the physical surroundings that would in many cases 
render such grade crossings reasonably safe. Again, 
the commission cites a typical case where it denied a ~ 
petition because the elimination plan would have intro- 2 
duced greater dangers than those removed. This was 
because the plan called for a highway intersection just 
beyond, and obscured by; the underpass. The autoist 
might, therefore, pass under the train in safety only 
to collide with another vehicle on the cross road; it 
seems reasonable in such a case to leave the grade 
crossing and expect the autoist to heed the warning 
signs. The point is that when one’s own pocketbook is 
affected one is much more likely to study the matter 
carefully and see whether the expenditure is warranted. 


Sectionalizing a Society 

HE Illinois Society of Engineers seeing clearly the 
cl Bes of competitors arising about it, sapping with 
all the strength of youth the vigor of its own stanch 
growth of thirty-two years, has lost no time in pro- 
viding amply under its own guiding hand for the vari- 
ous groups of its membership interested in surveying, 
reads and pavements, drainage, water supply and 
sewerage. The real awakening came last spring at a 
conference on drainage held at the University of Illinois 
and attended by nearly as many men as come to the 
state society meetings, though the leading spirits were 
practically all members of the society. After a helpful 
program had been finished the question of a permanent 
organization arose. The question whether to revise 
the nearly moribund Drainage and Levee District Asso- 
ciation or to create in the engineers’ society a definite, 
substantial place for the activities of this group of men 
—many of whom were lawyers, commissioners and oper- 
ators—was quickly decided in favor of the latter 
The new plan, with its non-technical require- 
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proposal. 


ments and halved dues for section membership, should 
attract all those interested in the purpose of the dif- 
ferent sections. It should solve that difficult problem, 
the arrangement of a program interesting to the 
greatest number. <A_ surfeit of specialized papers, 
extremely interesting to a few, can now be disposed 
of with ease. Sections on unrelated subjects, such as 
drainage and structural engineering, can hold simul- 
taneous meetings, and a two-day meeting will then give 
ample time for discussion. The working of the plan 
will be watched with keen interest by other state soci- 
eties, which in late years have been groping to find 
themselves. The Illinois Society of Engineers may not 
have found the solution of the whole problem of the 
state society, but it is facing in the right direction and 
should receive hearty support. 


A Time-Study of Conventions 


OME day some one will make a convincing protest 
Secs the American habit of carrying on our edu- 
cation in public. Perhaps there is no reason why this 
should be mentioned in particular connection with the 
recent convention of the American Wood Preservers’ 
Association except that here is a large gathering of 
men who, like the men said to have surrounded a former 
president, should know exactly what they want. It is 
not quite clear why committees do not or cannot ex- 
tract from the various points in their reports those of 
particular novelty, or those which they should know 
will arouse contention, and so state them that it is 
obvious just why the certain decision was reached. 
Surely men engaged in so specialized an industry as tim- 
ber treatment should sense immediately these matters. 
Similarly, members who have had the printed reports 
for some days could digest their objections and so 
arrange them that their presentation would occupy sec- 
onds rather than minutes. As free-born American 
citizens we have the inalienable right to do as we please, 
apparently. But cannot we study our papers and re- 
ports for an hour or so, find the form in which the 
salient points may best be presented, to the end that, 
in the aggregate, many man-days will be saved? 


Saving Money on Building Work 

TT\HE variable factors in concrete-building construc- 

tion can be reduced so nearly to certainties that it 
is possible to predict the day and date of a, result, 
such as the completion of a floor, to which many com- 
plicated operations contribute. So sure was the Aber- 
thaw Construction Company of its advance schedule 
for the erection of the Colt’s Arms Company’s building 
in Hartford, Conn., that before work was started it 
published the date on which each floor would be com- 
pleted. It then proceeded to carry out the schedule 
to a day, as told on page 186 of this issue. This is not 
the first building which this firm has constructed to 
schedule; in fact, all its work is handled in this way. 


bus as a basis for instruction. 
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Neither is this the only firm which time-schedules all 
its work. The able planning and accurate office knowl- 
edge of field conditions which such feats imply are 
fast becoming prerequisite to any great measure of 
success in building construction. This company, how- 
ever, is reputed to have gone farther than most along 
the path of construction efficiency, especially in the 
matter of handling the human elements of its organ- 
ization. It saves money to employ the skill and fore- 
sight that makes possible such planning. It saves money 
to bring the human organization to such a pitch of effi- 
ciency that it can carry out these plans. Contractors 
in other lines can help themselves greatly by a study 
of methods that bring such results. 


Education for Fire Prevention 

N OUTLET for the energies of the engineer who 

wishes to do his part in the improvement of civic 
conditions is afforded by the proposal of the National 
Fire Protection Association that instruction be given, 
especially in the schools, to impress on the public the 
facts regarding the waste, the cause and the prevention 
of fire. The association has prepared an excellent sylla- 
The points are brought 
out emphatically by means of comparisons and by trans- 
lating the figures into readily comprehended units. For 
example, the extent of the average annual fire loss in 
America, $230,000,000, based upon the last 10-year 


period, is emphasized by the statement that it is equiva-. 


lent to the loss of a $4,000 home every 10 minutes, and 
that the year 1915 with twenty-six fires, involving in- 
dividual losses ranging from $500,000 to $200,000,000, 
is a sample average year. The average annual per capita 
loss of 33 cents in Europe is compared with $3 for the 
United States and Canada, not including the cost of 
mantaining fire departments. “Fire insurance does not 
replace lost property,” and “Every fire is paid for by all 
the people” are two striking sentences used in pointing 
out the true economic significance of fire waste. 

Worthy of strong indorsement by engineers are the 
proposals that the public authorities should certify to 
proper construction of chimneys and heating facilities, 
that the storage, handling and use of explosives should 
be regulated, that fire departments should make regular 
inspections to enforce the removal of rubbish and other 
fire-breeding dangers, that state building codes should 
regulate all building construction, that the use of un- 
treated wood shingles in closely built-up communities 
should be forbidden and that ordinary windows should 
be replaced by metal frames and wire glass or by 
standard fire shutters. in the commercial and business 
districts. 

Many cities have made progress in the matter of 
building regulations looking to fire resistance. But the 
fact that our fire losses continue at enormous figures is 
eloquent testimony that there is still much to be done 
in the way of real fire prevention. More rapid progress 
can be obtained through the educational work proposed 
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by the National Fire Protection Association. Engi- 
neers can help by proffering their services to civic or- 
ganizations which take up such educational work’ and 
by urging its initiation wherever they can make their 
influence felt. 


Colonization After the War 


Sa field for speculation, the readjustment of for- 

eign industry to peace conditions has been fruitful. 
What will the nations do with their soldiers when the 
war is over? On the details of this great subject 
opinion is widely at variance, but there seems to ba 
fairly general agreement on one main theme—that in 
the period of reconstruction the human elements of 
the industrial problem will reach new levels of im- 
portance. The signs all point that way. To engineers 
one of the most interesting of recent developments is 
the great Canadian colonization scheme which contem- 
plates the use of land in the region of the Winnipeg 
Aqueduct by returning soldiers. Already the officials 
of the Greater Winnipeg Water District, in co-operation 
with the dominion and provincial governments, are at 
work upon the project. Some of its details were set 
forth this month in an article by A. A. Stoughton of 
the University of Manitoba, appearing in the Mani- 
toba Free Press. The dominion government is to give 
the land, the provincial government is to make the 
physical improvements, such as roads and drainage, 
while the Water District is to construct the community 
center, together with school houses, playgrounds, pub- 
lic meeting halls, etc. 

The success of such a settlement, as Mr. Stoughton 
points out, depends upon the thorough planning of all 
its features, physical and social as well as agricultural 
and economic. Here is a field in which the engineer has 
big opportunities to use his specialized knowledge. 
Another settlement plan is to be put in operation at 
once by the Canadian Pacific Railroad for men who 
have served with Canadian units in the British forces. 
Improvements in the form of houses, barns, water sup- 
ply and other accessories are to be made by the com- 
pany. The colonists will be tenants for three years, 
not making any payment of rent during that period. 
After three years, however, an amount equal to 6 per 
cent on the cost of permanent improvements will be 
charged for each year that has passed since the colonists 
went into occupation. Under an alternative plan land 
will be sold to settlers on a 20-year basis, the first pay- 
ment not being due till the end of the second year. 

Engineers and others familiar with the various 
reclamation projects in this country, with the activities 
of the land speculators and with the collapse of many 
little homestead projects due to unsound financial poli- 
cies which were permitted to exist by the powers in 
charge, will follow with interest the working out of 
the Canadian colonization scheme. 

While these projects are primarily in the field of 
agriculture, it is not unreasonable to expect in the re- 
generation of the industrial activities of the nations 


ENGINEERING RECORD 


167 


now at war similar provisions regarding the human 
features. We may reasonably look for a great deal 
more of the so-called welfare work in industry—work 
which will involve not merely better housing, but oppor- 
tunities for recreation and education. In some large 
American manufacturing plants to-day marked prog- 
ress along these lines has been made. Under the 
stimulus of European example after the war, this work 
will assume in the United States a broad scope, and if 
the engineer will take his part in it, he is certain to 
attain a new prominence. 


Shall Convicts Be Used on the Roads? 
HE OBJECTIONS urged against convict labor are 
many and varied. They range from arguments 

based on economics to those which apparently seem to 

have the most humanitarian foundations. Whatever 
solution of the problem may be found, it will inevitably 
be pragmatic and its criterion will be, “Does it work?” 

That it has worked cannot be denied, for in certain 

sections the prison authorities have not only succeeded 

in constructing excellent roads at a cost far below that 
possible with free labor, but have attained the much- 
needed end of making the convict realize that road work 

is honorable labor and a mark of his potential fitness . 

to live again with society. When it has been possible 

to dispense with chains and the too obvious presence 
or armed guards, the much-feared debasing effect upon 
the public disappears. 

But of course the essential human quality of the 
problem will prevent its perfection to any greater de- 
gree than, say, our educational system. The fact that 
our schools, though they inculcate discipline and spend 
years upon the three R’s, neither assure honest nor 
accurate clerks and engineers is no reason for dismiss- 
ing the teachers and closing the classrooms. One suc- 
cess justifies a hundred failures, for to such small per- 
centages is all progress due. Nor should the hard- 
ships of working during the winter months force north- 
ern sections to decide against the convict building of 
roads, for there are many germane tasks better carried 
on under cover—for instance, the fabrication of con: 
crete culverts, bridge-floor slabs and the like. 

Such matters as the last mentioned are of the type 
which study will solve and which now constitute the 
basis of the opposition to a widespread employment of 
convicts on those public works where they interfere 
least with free labor. It must be admitted that it 
will not do to let prisoners “rot in their cells,” and this 
is, in itself, a sufficient answer to the statement that 
such labor is inefficient. But there is not a single reason 
why road building should present a more difficult prob- 
lem of organization than, say, the manufacture of 
shoes, and the greater chance of escape must balance 
to only a small degree the greater healthfulness of out- 
door work and the opportunity of returning to society— 
not a health-broken, degenerate wreck, but a unit whose 
physical well-being is excellent and whose moral atti- 
tude has had every opportunity of improving. 
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Old Macadam Resurfaced with Sheet Asphalt 


in New 


Careful Preparation 


THE SAME STREET BEFORE AND AFTER LAYING 


URING the season of 1916 the city of New Haven, 
Conn., contracted to have 98,868 sq. yd. of old 
pavement resurfaced with sheet asphalt. This old pave- 
ment, covering twenty-two streets, consisted of about 
92,000 sq. yd. of old waterbound macadam surface and 
of about 7000 sq. yd. of old brick, concrete or Belgian 
block surface. The work was started in May and com- . 
pleted in December, and all kinds of troubles were en- 
countered, from railroad embargoes on paving mate- 
rial to labor strikes on the work. In spite of these dif- 
ficulties the contractor managed to lay an average of 
760 sq. yd. of finished 3-in. pavement per working day 
on old macadam surface and an average of 1220 sq. yd. 
of finished 2-in. pavement on old brick or block surface. 
The traffic yardage on the resurfaced streets was as 
follows: Heavy traffic, 21,480 sq. yd.; moderate traffic, 
52,090 sq. yd.; light traffic, 25,298 sq. yd. 


MACADAM STREETS BADLY WORN 


The picture accompanying this article, showing the 
condition of one of the streets before being improved, 
is fairly typical and offers a marked contrast to the 
views of the same street from the same location after 
improvement. All the old waterbound surfaces had 
either straight macadam or Telford macadam founda- 
tions, with brick or cobble gutters and-flag and cobble 
crosswalks. The grades were mostly light and in no 
case exceeded 4 per cent. The streets were badly worn 
in the center, in some cases being 2 or 3 in. below the 
manhole covers. This condition caused an abrupt change 
of crown at the shoulders, which in most cases had to 
be taken down or graded up from the gutters. The 
policy throughout, however, was to leave the old mac- 
adam undisturbed as much as possible, and the new 
grades were fitted to the streets with this in mind. No 
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Success of This Type of Pavement Demands 


By W. L. HARLOW 


Asphalt Inspector, Bureau of Engineering, New Haven 


ing surface by the square yard be continued. 


Haven 


of the | Foundation 


SHEET ASPHALT ON OLD MACADAM SURFACE 


attempt was made to adhere to any fixed rule fur grade 
and crown. 

The specifications for this work were drawn from the 
standards of the American Society of Municipal Im- 
provements for sheet asphalt pavements, modified, of 
course, to meet the existing conditions and with a few 
additionai clauses necessary for resurfacing work. Ex- 
cept where the resurfacing was done on old brick or 
Belgian-block surfaces, the contract called for 3 in. of 
pavement, consisting of 1% in. of binder course and 
14% in. of wearing surface. On old brick or Belgian- 
block streets 2 in. of wearing surface was used with no 
binder course. 


EXTRA BINDER 


All binder that was used in a street in excess of the 
estimated quantity required to cover the street with a 
144-in. course was known as extra binder and was paid 
for extra by the short ton. However, the price of this 
binder was not allowed by the contract to exceed 15 
cents per square yard, and when this occurred it was a 
loss to the contractor. 

This practice was found to be more or less unsatis- 
factory, owing to the fact that the weight of 1 sq. yd. 
of binder 1% in. thick was a variable, and on this ac- 
count it was impossible to compute with certainty the 
quantity of extra binder. This consequently worked as 
an injustice to the contractor in one case and a loss to 
the city in the other. It is therefore recommended, in 
order to eliminate this unfairness to both parties, that 
all binder be bought by the short ton in place on thé 
street, and that the present practice of buying the wear- 
The 
pavements were guaranteed for 5 years by the con- 
tractor. 
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The mineral aggregate of the binder course consisted 
cf 75 to 80 per cent by weight of crusher-run broken 
traprock, all passing a 34-in. screen and retained on a 
Y4-in. screen, and 20 to 25 per cent of sand for a filler. 
This was incorporated with 4.5 to 5.5 per cent by weight 
of refined Mexican asphaltic cement, and a fairly close 
binder resulted. The wearing surface contained from 
10.5 to 11.5 per cent of refined Mexican asphalt, and the 
mineral aggregate was for the most part bank-run sand, 
of which the following screening is representative: 


on Per 
3 ent Cent 
Passing No. 200 screen..... 5.0 Passing No. 30 screen...... 13.0 
Passing No. 100 screen..... 16.0 Passing No. 20 screen...... 8. 
Passing No. 80 screen...... 5.0 Passing No. 10 screen...... 4.0 
Passing No. 50 screen...... 25.0 Retained on No. 8 screen... 0.0 
Passing No. 40 screen...... 24.0 


The grains in this sand were chiefly quartz, rough- 
surfaced, and had considerable clayey material adhering 
to them, which required somewhat more than the nor- 
mal amount of bitumen to coat them thoroughly. On 
light traffic streets a coarser sand was mixed with this 
aggregate, which brought the larger screenings up 
somewhat. Limestone dust was used as a filler and 
was added in such quantities as was necessary to bring 
the total mineral aggregate passing the No. 200 screen 
up to 10 per cent. On the heavy-traffic streets this 
was increased to 13 per cent. All the asphaltic cement 
was 99.9 per cent bitumen soluable in carbon disul- 
phide and carbon tetrachloride. The penetration of 
the asphaltic cement varied from 50 to 60, the harder 
material going on the heavy-traffic streets and the 
softer material on the light-traffic streets, 55 penetra- 
tion being used on moderate-traffic streets. 


Motor TrRucKS HAUL ASPHALT 


A No. 2 one-car Merriman asphalt plant was used on 
this work. The plant was set up on a spur track which 
was centrally located to handle all the work done. In 
no case did the round-trip haul exceed 4 miles, and 


AVERAGE TRAFFIC CONDITIONS ON ONE OF NEW HAVEN’S 
RESURFACED STREETS 


averaged about 2 miles. Sand and broken stone were 
received in part by rail at the plant and the rest was 
hauled by truck at night. All asphaltic cement was 
received in tank cars by rail except when railroad em- 
bargoes held up the delivery of the material; then, to 
keep the plant in operation, the kettles were charged 
from a supply of asphaltic cement in metal drums kept 
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on hand for such emergencies. Five-ton Pierce-Arrow 
motor trucks were used to haul practically all the hot 
stuff to the streets, and besides doing service during the 
daytime were used considerably at night to haul sand 
and other materials. 

The streets were prepared for resurfacing entirely 
by the city’s forces, the contractor, however, being re- 
quired by contract to broom the streets thoroughly be- 
fore applying the binder.course. As soon as the en- 


THE LIFE OF THESE RESURFACED STREETS IS ESTIMATED AT 
FROM 5 TO 15 YEARS 


gineers had established grades on a street, the city’s . 
employees were set to work removing all loose mate- 
rial, tearing out cross-walks and other places that were 
high. The material thus obtained was used to regrade 
these places, any surplus being used to fill other low 
spots. All bad curbing was renewed or reset and all 
manhole covers brought to the proposed grade. The 
streets were scarified as little as possible, as it was 
believed that the old material, if left undisturbed, was 
far superior to any that could replace it. All places 
that had been fixed were wetted and thoroughly com- 
pacted with a 15-ton three-wheel Buffalo-Pitts roller. 
Where it was possible, the streets after being repaired 
were opened to traffic further to consolidate the mac- 
adam surface. 

The hotstuff, as soon as it was mixed at the plant, 
was quickly conveyed to the streets in motor trucks. 
In cold and inclement weather all loads of binder and 
wearing surface were covered with canvas. On the 
street all the usual precautions were taken in the de 
positing, raking, and rolling the material. As a gen- 
eral practice, no larger area of binder course was laid 
than could be covered with one day’s run of the plant 
on wearing surface. The asphalt surface was kept 
about 14 in. high around all manhole covers and boxes, 
as well as along car tracks where they existed, and 
where no liners were used. Smoothing irons were used 
only where absolutely necessary, as it was believed to 
be better practice to let the traffic iron out the small 
irregularities that may appear in the finished surface. 


REPORT FORM USED 


The laying of the asphalt was supervised by two in- 
spectors, one stationed at the asphalt plant and one on 
the street. Daily control of the sand was kept at the 
plant by screen analyses and penetration tests were 
made on all asphaltic cement used. Pat tests were 
made often and scale weights and temperatures were 
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constantly checked. On the completion of every street 
the accompanying report was filled out by the plant in- 
spector and kept on file as a permanent record: 


BUREAU OF ENGINEERING 
ROOM 18, CITY HALL 
NEW HAVEN, CONNECTICUT 


SGasonmof aemacseleeseeicey 
Street 
SHEET ASPHALT PAVING REPORT FOR......-00-.25> Avenue 
A { Heavy 
TRAFFIC 4 Moderate 
| Light 
LY (0 ll oN ee ee ee eae ie ee ero OCC nection Gh roo c.o'o Oe 
PNSWECEOTS es - ua ens chacereneksyacee us. ees Street: ii. ohare eh onmleoae Plant 
TATA DEEW COIL sicig- siete lel gone ee” e'rsirs) oleriot x :0iss copealpslpaiRe alkene toe Opecee on ee Mon niae seer ieet f= 
MOUNGATLON ANd —CONAILION sn. chs nyereu. i» oi ohonel wieder ssentneueiion sheer seL anne teers 
THICKNESS 2Of ITE COULSES 0. <iai« «1 eis onalotonel ete Renststehs Peaster Relish s 
Thickness) Of WeAarine SULLA CE sa:riccc cle tenatae deca ets hee Nokes Cetera s 
Commenced  IAVINS sae cis ee Completed (ayia te caake sie seus er 


Net number of Working) Gay 8 wieccicekels asepetacakoudus atsee toeee eatin) seamen are 
Measured i cyan dame: Laid ice) cc cress) <:cy= tet siete eke eetreneh ence ome ones meete 2 
Square yards plaid= per Gaye acne cvehercrcpctelouchere os snus hens Renee cease Mea meta eeite 
TONSZOL DINGEEVUSEC nai scleye, piece @ lnlareie tia tae oke ohana Rar on teats tok Re anes) 
Kind. cof bin der w USO sricsercetsuscenersue teats: sans teloneteie een ere ee ene Nen eat 
Weight of binder per square yard........ tHickae i. Sonu terse 
TOnShOL-OXtra DINGEr WISE. cr.ciecat st eyeleudiatehe heal PRE Atees is Relea oicireno nek omaate Le 
Tors of wearing Surface USE. che ee ae oe bena mee ee, cal eared > 
Weight of wearing surface per square yard...... Phi Ghar wrens 
MGULvalen teva AAs Cyevsiy A: lenses ove ete reieroaudeWatie ep susie reese mete mede Bie gts 
Average computed thickness Wi Si.. cg. e seston e mings mis uetetl es lenis 
ASPHALTIC CEHMENT: 


ETD breve as pevgoua:tiavatiar’« ysis y:siinfotvemal taseilettely eae? gh wl acter eee wal ene oo Pelgnatsioa wo Natl ea ce ROY eee mee 
Manufactured By: csavc a snedsaceustitie ai alecrncencearanateheier av eieheasieGe ekemer cheer 
EV OW PECCUV OG Oy oss ye ors unre uit, lider ys a. cyan Vola geben Iie “ete on Seapets eee ets 
1 Nh bb:<(X6 [Brera eee ese FEGB OTs Laem ERPO ores Amount usSediiias suas ee 
PEnetra wiry Phas Siete te ars esac Severe aneg sere. oe Patt terrae Tae ue PERNT ap ota mme ee Rs ie 
BINDER COMPOSITION : 
Mineraltarenezate io. ses wcsgr gas tsie 0 weve ual cae tet or etin eon ae deren ean 
Per-cent tof, Asphaltie:\Cement.secis ws cv wicisisre east erent oa arenel irenesoteitene 
Rericent of MineralwAcere gate: ...0-chsqecscrcnantenenonenten ai eneneacdamelemetenenets 
Specific Gravity vof Binders. 25%. octeies ae ha ey tne eee ree.t 
WEARING SURFACE: 
CU AR CPR > Deore Sieeray Basho Banke coins Sis 5) sacs ca eV usa seu snallepe Chere ated 
50 No 40 No. 30 No. 20 No. 10 No. 8 


ACV CLARO U SCREENING Sane ¢ fe: sysile: 40)h lol cn coiolelekofistels) sue neWereys cast ete ents yeas 
HMUVerv. as eles Per cent passing No. 200 mesh............. 


Mix Srormula eG Ac@.nee ne oe OA OE en Aine oor To SAMs iw clan: 
SPccine Gravity, Ol WVearin SasSurt ace erence civ cane antennae a arene 
REMARKS: 


CONDITION OF PAVEMENT 
Hind) Ofc LStFy ear as adic we: Skt cnet a che ele ee Chien eh: 
a “ce 2nd “ee 


Fp A CaS eM ysis “abalel lve ae oc ave cnr enhonelsl tale uiettaite ied mem me amon te eaetane 
ae moull 


Inasmuch as this resurfacing work differs from regu- 
lar sheet asphalt paving construction only in the foun- 
dation, it is this part of the pavement that requires 
special attention. Precautions should be taken that all 
soft spots in the old macadam, new trenches, torn out 
cross-walks and gutters, areas around raised manhole 
covers, water and gas boxes are removed and replaced 
with thoroughly compacted material. Too much grad- 
ing should not be done with the binder course, because 
this tends to produce excessive thickness of binder in 
certain places, which is not properly compressed even 
after the final rolling, and consequently leaves loose 
material to be beaten down by traffic later, resulting 
in the development of a depression in the pavement 
surface. 

The surface of the binder course should be rea- 
sonably smooth and have the same relative crown 
and shape as that desired for the finished wearing sur- 
face. If this last condition is obtained, it is possible 
to lay the wearing surface course of uniform thick- 
ness, and thereby do away with thin places in the top- 
ping. When the time permits the street should be re- 
paired and brought up to grade and opened to traffic 
for a couple of months before resurfacing. Any de- 
pressions that may develop in the street at the end of 
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this time should be carefully repaired. This method of 
procedure will practically assure a thoroughly com- 
pacted foundation on which to resurface, and with 
proper precautions taken in the mixing and laying of 
the binder and wearing surface the work will result in 
a very stable pavement. This painstaking preparation 
of the foundation has been described fully, for it is of 
paramount importance if permanent pavements of this 
type are to be obtained. Many cities contain some 
very fine old Telford macadam pavements, compacted 
by years of traffic, and if properly treated they would 
be every bit as good foundations as could be laid. 


COSTS AND SERVICE RECORDS 


The average cost of all this work, exclusive of pre- 
paring the streets, was about 86 cents per square yard, 
the maximum price 91 cents per square yard, and the 
minimum price 77 cents per square yard. The varia- 
tion in price was due to the varying amounts of binder 
needed over the specified 14%4-in. course. The annual 
maintenance cost of keeping a waterbound macadam 
street in excellent condition is about 20 cents per square 
yard. If the resurfaced pavements therefore last only 
their 5-year guarantee period, their annual mainte- 


nance cost is no greater than that of a waterbound. 


macadam street, and a wearing surface is maintained 
that is far superior from a sanitary standpoint. 

Data of a conclusive nature regarding the service 
that may be expected of resurfaced streets under. vary- 
ing traffic conditions are not available, but the following 
account of work of this nature done in previous years 
in this city is of interest. In 1913 New Haven laid its 
first resurfaced street on old macadam, which consisted. 
of about 5000 sq. yd. of surface. This pavement was 
guaranteed for only 1 year. The traffic on this street 
has been moderate. This pavement has been down now 
for more than 3 years and shows practically no greater 
signs of deterioration than would be expected of a simi- 
lar pavement laid on a concrete base. In 1914 the city 
laid no resurfaced work. The year 1915 saw about 
36,000 sq. yd. of old macadam resurfaced, all but 5000 
sq. yd. of which were under a 5-year guarantee. The 
paved area of 1915 covered 17 different streets, and 
since that time they have been subjected for the most 
part to moderate traffic. 

As the oldest pavement of this resurfaced type laid 
in New Haven is now in its fourth year of use, and 
looks practically as good as the day it was finished, the 
indications are that in this city, where there is a sand- 
and-gravel subsoil particularly favorable to this type 
of construction, the life of these asphalt - surfaced 
streets, unless local conditions or the volume of traffic 
is abnormal, will be from 5 to 15 years. Probably these 
older asphalt-surfaced streets have been down long 
enough to develop any faults that existed in the use of 
old macadam foundation, or in this general. method of 
resurfacing. It is believed, in view of these results, 
that the pavements will give way eventually because of 
normal wear of the wearing surface, and that this will 
not be appreciably hastened on account of the old mac- 
adam foundations. 

This work was all done by the Union Paving Com- 
pany of Schenectady, N. Y., under the direction of the 
Bureau of Engineering of the city of New Haven. 
Frederick L. Ford is city engineer. 
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Second-Largest Concrete Building Erected 


Two Units of Hoboken Water Terminal Containing 660,000 Square Feet 
of Floor Built Between June 6 and October 31 with One Set of Forms 


ORKING SINGLE shift, without Sunday or holi- 

day labor, and using but two mixers and a single 
set of forms above the first floor, the Turner Construc- 
tion Company completed, between June 6 and Oct. 31 
last, two units of a reinforced-concrete structure on the 
Hoboken waterfront of New York harbor containing 
660,000 sq. ft. of slab, exclusive of the basement floor. 
A special set of panel forms was used for the basement 
walls and first-floor slab, which is of the mushroom type, 
but for all floors above the first, these being of beam 
and girder construction, a single set of forms sufficed. 


For a good portion of the time after the work was well. 


under way progress averaged a floor a week. One en- 
tire floor containing 55,000 sq. ft. of slab was completed 
in 4% days. Concreting progressed from the. twin 
towers outward, the forms being removed below and re- 
erected above a few bays at atime. The buildings are 
almost entirely of concrete, no brick or flooring and 
very little tile being required. On this account, and 
because of the location at a rail-water terminal, the 
problem of delivering and handling materials was 
simplified. 


BUILDING ONE OF LARGEST IN COUNTRY 


The building is located above Fourteenth Street and 
in line with Washington Street in Hoboken, N. J., on 
the south side of a slip leading to the Hudson River 
just north of the Fourteenth Street (Hoboken) ferry 
house. When completed it will be in the shape of a 
U, with the long axis parallel to the slip. The building 


will be divided by concrete fire walls into four inde- 
pendent sections, each rented to a different tenant. Two 
of these sections, comprising half of the base and all 
of that leg of the U next the slip, compose the structure 
which was completed within the time mentioned. The 
first portion of the building to be constructed adjoins. 
the east end of the part just completed and forms the 
south part of the base of the U and the east part of 
its southern leg. This structure, built by the same 
contractor, was completed between June 4 and Sept. 
15, 1915. 

The portion of the structure at present completed, 
comprising these three units, is said to form the second 
largest reinforced-concrete building yet erected, being 
exceeded only by one of the Bush Terminal buildings. 
in Brooklyn, N. Y. 


UNUSUAL STORY HEIGHT ADOPTED 


The three units, taken together on the basis of cubic 
contents, perhaps form one of the largest buildings in 
the country because of the unusual story height of 14 
ft. 6 in. This story height was selected because the © 
owners were desirous of having an exceptionally well- 
lighted structure. Moreover, the building will be oc- 
cupied by manufacturing concerns using a great deal 
of overhead shafting for the transmission of power. 
Provision for securing the hangers for this shafting 
to the floorbeams was made during the construction of 
the building by placing short lengths of *%4-in. pipe 
across the beam boxes at the proper intervals and con- 


SECOND-LARGEST CONCRETE BUILDING APPEARS FROM HUDSON RIVER AS HUGE WHITE BLOCK AGAINST SKY 
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creting them in. These pipes were inserted at such a 
height as to bring them about 2 in. below the finished 
ceiling. A bolt is passed through each pipe which 
clamps a pair of hangers, one on each side of the beam. 

The exterior walls, all the stairways and the skylight 
framing are of reinforced concrete. The stair wells 
are surrounded by partitions of hollow tile. The fire 
walls between sections of the building, however, are 
of concrete. The windows are of steel sash, glazed 
with wire glass. 


ONE DERRICK FOR TWO CONCRETE PLANTS 


The building is founded on wood piles averaging 40 
ft. in length. Those for the section erected in 1915, 
known as building D, were driven during the spring of 
that year. Those for sections E and F, erected last 
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seen from the layout drawing, the towers were directly 
south of the new bins in this location. The tracks for 
the swivel dump cars which supplied the mixers were 
thus very short and the cars could be operated by hand. 
By securing a thoroughly competent hoisting engineer, 
the one derrick with a 114-yd. bucket was able to sup- 
ply the bins with sufficient material to keep both mixers 
in operation, though each plant alone frequently poured 
400 yd. a day. The operation of the concrete mixers’ 
was organized so that there was always one batch in 


the mixer while a skip of concrete was being hoisted. 


in the tower, one dry batch in the charging hopper of 
the mixer and one dry batch being drawn into the small 
car from gates under the material bins. 

Piles, reinforcing steel and cement were delivered 
to the work by rail on sidings located inside the area 
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DOUBLE CONCRETE PLANT, SERVED BY ONE DERRICK, POURED 800 YARDS A DAY 


summer, were driven at the convenience of the con- 
tractor, after the completion of building D and before 
the beginning of warm weather last spring. Most of 
this work was done with land drivers, only a few rows 
of piles next the slip, which support the new dock, re- 
quiring the use of a floating machine. 

In constructing section D a single concrete mixer and 
tower located on the north side of the building had been 
used. This plant was supplied with aggregate by a 
pair of cars running on a double narrow-gage track to 
hoppers set on the south side of the slip. The cars 
were operated by a hoisting engine and the bins filled 
with material from barges by a derrick and grab 
bucket. During the winter this plant was moved west 
to a location,on’ the slip and another mixer and hoist- 
ing tower were added to it. In its new position the 
enlarged plant was symmetrical about the center line 
of the fire wall separating the units E and F of the 
building. One 1'%-yd. Smith mixer and one hoisting 
tower were thus provided for each section. As will be 


bounded by the U. A line of gravity rollers was in- 
stalled from the nearest of these sidings through the 
building alongside the fire wall above the first-floor 
level to a point opposite the mixers at the level of the 
charging platforms. Cement was unloaded from box 
cars in this way and conveyed to the mixers. In addi- 
tion, a storage capacity of several cars was provided in 
building E at the first-floor level. 

The reinforcing steel was bent and stored on the 
south side of the buildings. An additional tower was 
located near the center of the south side of the sec- 
tion. On the corners of this were mounted two booms 
used to hoist the reinforcing to the desired floor, 
The tower also contained a cage large enough to hold 
two buggies. This cage was used to hoist the tile. 
The men, however, used the stairways throughout the 
job in spite of the unusual height, a total climb of more 
than 190 ft. from the ground being necessary to reach 
the roof. 

Work on the concrete forms began with a full force 
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IMMENSE STRUCTURE CARRIED UP WITH ONE SET OF FORMS 


of carpenters about a month before time for concret- 
ing. All the forms were of wood except the Blaw forms 
for the round interior columns. The flat-slab forms 
for the first-floor and basement walls were completed 
first, and while these were being poured the single set 
of forms provided for all floors above the first was 
finished. A circular motor-driven saw was used in 
this work. 

It was unnecessary to provide more than one set of 
forms in order to keep the mixers running continuously 
on account of the large floor area involved. Before the 
last of one floor had been finished, it would be safe 
to remove forms from the first portion poured. The 
forms were raised and re-erected in irregular-shaped 
units, which, however, were the same shape and location 
throughout, and which averaged about nine bays in 
area. Each floor was begun by pouring the unit ad- 
joining the hoisting tower, beginning at the further 
edges of the unit and taking up the runways for the 
concrete buggies toward the tower as the work pro- 
gressed. Next day, when the adjoining section of form 
was ready, these runways would be replaced on top of 
the finished section. Work progressed in this way un- 
til the far corner of the floor, diagonally opposite the 
tower, was reached. About 14 wheelers were required 
in starting a floor. To maintain the same rate of 
progress as the work reached the far edges of the floor 
it was necessary to increase the number until 18 bug- 
gies were in service. 


STAIRS CONCRETED SEPARATELY 


As the work progressed it was necessary to piece out 
the form panels on account of the decreasing size of 
eolumns and beams. Section E has been leased for a 
long term to a tenant who will have very light loads on 
the seventh, eighth and ninth floors. The form panels 
for this building between the floorbeams had to be con- 
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siderably enlarged on reaching these floors, and had to 
be cut down’ again for the tenth floor. 

Practically the only formwork left behind as the main 
floors were carried up was that for the stairs, of which 
there are two sets in each section. These were formed 
and poured one or two floors below the main work. As 
the concrete towers were carried up, a hopper was left 
at each floor level into which concrete could be dumped 
at will by setting the trip at that floor. It was thus 
possible to deliver concrete at any level for finishing 
stairs or other small jobs. 

Tile partitions around one stair well and around the 
freight and passenger elevator shafts subdivide each 
unit into separate halves to reduce the fire hazard. Ex- 
cept for these, all of the floors are open full length and 
width. On this account, the trim furnished under the 
general contract. was a small quantity compared to the 
size of the building. All machinery, except that for 
the heating and lighting plant of the building, is in- 
stalled by the tenants. The piping and conduits for 
the steam heat and lighting wires were carried up by 
the contractor as the forms were stripped from each 
floor. The pipe was raised to the proper floors by hand 
with light tackle. 

The daily force employed on the building included 78 
carpenters, 325 laborers and 14 to 16 lathers, who placed 
the reinforcing steel in the forms. The building has 
been constructed for the Hoboken Land & Improvement . 
Company under the direction of Charles Fall, architect, 
by the Turner Construction Company. The construc- 
tion has been in charge of Albert Larsen as superin- 
tendent. ° 


Machine-Mixed Filler Best for 


Granite-Block Pavement Joints 


Greater Economy and More Perfect Results May 
Be Obtained Mechanically Than by 
Time-Honored Manual Methods 


CARCITY of labor during the last year and a half 

has forced engineers and contractors to resort more 
generally to mechanical methods of filling joints in 
granite-block pavement instead of the old practice of 
hand pouring. Recent tendencies also point to the 
elimination of gravel and pea stone in the joints and 
the use of asphalt or tar-sand mastic and straight 1:1 
cement-sand grout. These are some of the changes in 
practice which have been observed by Zenas W. Carter, 
field secretary of the Granite Block Manufacturers’ As- 


A POWER-DRIVEN MASTIC MIXER GIVES BEST RESULTS 


SPECIAL MIXER FOR GROUT GETS RESULTS AND SAVES LABOR 


sociation, from whom this journal has received the in- 
formation upon which the following notes are based: 


MECHANICAL METHODS GAINING PREFERENCE 


The mechanical mixing of concrete for street founda- 
tion is now a feature of many modern specifications, 
and tendencies indicate that the better quality of con- 
crete so produced will find a reflection in a demand for 
machine-mixed grout and bituminous fillers as soon as a 
machine for this purpose has been developed to a point 
where it will be dependable and economical. Experi- 
ence shows that.the conventional drum mixer can be 
used without trouble and with many advantages in pre- 
paring and depositing cement-sand grout. Not only is 
there a labor saving in men, but the fatiguing work of 
the box and hoe method is eliminated. 

With bituminous fillers the advantages should prove 
to be even greater. The heavy, resisting nature of even 
heated asphalt and tars is increased by the addition of 
sand, the result being quickly tiring muscles and a dis- 
position on the part of the men to diminish the sand 
percentage and to slight the mixing. It is hardly nec- 
essary to mention the effect of an inadequate distribu- 
tion of sand through the bitumen, but it is not so gen- 
erally recognized that too rich a mastic cannot give the 
necessary support to the edges of the block and will, 
furthermore, produce a sticky, impassable pavement. 

The introduction of modern methods is heing aided 
by the growing demand for more perfectly cut granite 
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blocks. ‘The newer specifications are responsible for so 
perfect a cutting that the brooming of gravel and pea 
stone into the joints is impossible. The older practice 
made this step necessary, since the interblock spaces 
were so large that a mastic which could be placed 
would not remain placed unless more or less supported 
by a larger aggregate. 

At first the method of adding the heated sand to the 
hot bitumen was very crude. The bitumen was drawn 
into the hand-pouring kettle, a shovelful or more of 
heated sand was dumped into the kettle and the pourer 
then stirred it together before pouring it into the joints. 
In some of the work in Brooklyn and in Cleveland the 
mastic filler was mixed in special heated tanks, into 
which the heated bitumen and heated sand were poured 
separately and then thoroughly mixed by means of a 
screw or fan blade on a shaft rotated by a handcrank 
outside the tank. The filler was then drawn off and 
poured from standard pouring kettles. 

Recently, however, in Brooklyn, there has come into 
use a truly mechanical mixing of this asphalt or tar- 
sand mastic filler. The illustration shows a fan-bladed 
shaft-tank mixer into which the heated asphalt and 


MASTIC SPREADS EASILY AND GIVES BITUMINOUS MAT 


heated sand are dumped and the mastic thus made is 
drawn off into huge carrying tubs or heated steel wheel- 
barrows. Dumping instead of pouring gives the best 


results in mild or warm weather, when the blocks are 


thoroughly dry and warm. 

Contractors using these simpler and quicker methods 
of handling the mixing and distribution of the mastic 
and grout fillers report savings in labor amounting to 
from 25 to 40 per cent. 


Cement Production for 1916 


According to figures furnished by the Portland 
Cement Association the cement production for 1916 was 
91,333,000 bbl., while shipments were 94,522,000 bbl. 
These figures are based on actual returns from 105 
plants and on estimates for some other plants which do 
not report. Compared with these figures are those re- 
cently sent out by the United States Geological Sur- 
vey, which give a production of 91,194,000 bbl. and ship- 
ments of 94,508,000 bbl. Although the production dur- 
ing 1916 is slightly below the previous high record of 
1913, the shipments reported for the past year hold the 
record. 
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STAIRWAY COVERING AT ENTRANCE, SOUTH STATION UNDER 


Polished Concrete in Surface Struc- 


tures of Boston Subways 


Stairway and Escalator Coverings Have Special 
Architectural Features—Granite Concrete 
Mixture Described and Costs Given 


By LAURENCE M. MANLEY 
Assistant Engineer, Boston Transit Commission, Boston 


VER the stairways and escalators of the newest 

Boston tunnel stations, shelters of masonry with 
polished granite walls and ornamental concrete roofs 
have been constructed which combine in a harmonious 
manner the advantages of both materials. These struc- 
tures have been built by the Boston Transit Commis- 
sion in connection with the finish of the stations of 
the East Boston tunnel extension in Scollay and Bow- 
doin Squares and of the Dorchester tunnel in Dewey 
Square. The latter, called “South Station Under,” was 
described by W. W. Lewis in the Engineering Record 
of Dec. 30, 1916, page 800. They are of two types, a 


low, half-covered shelter over the fixed stairs and a- 


higher and more ornamental structure which completely 
covers the machinery and upper landing of the moving 
stairs. 

STAIRWAY COVERINGS 


The coverings over the stairways consist of a parapet 
wall 3 ft. 3 in. high, of polished dark Quincy granite, 
set on a low coping of concrete and roofed over for 
about half of its length with a slightly arched slab of 
reinforced concrete, the dark surface of which is rubbed 
smooth to reveal the granite aggregate. At its forward 
end the top of the roof is raised to form the support of 
the copper-covered frame of the destination sign, made 
of wood, which is illuminated from above by ten incan- 
descent lights placed under its overhanging roof. 

The parapet wall extends 18 in. beyond the top riser 
of the stairs to allow for handrail connections, and 
terminates in a granite post 11 x 13 in. in section, set 
about 2 ft. into the concrete for the lateral support of 
the unroofed portion of the walls. The slabs are 7 in. 
thick and are given a high polish on all exposed sur- 
faces. The whole structure is 15 ft. 7 sie long and 4 ft. 
6 in. high at the crown of the arched portion of the 


roof. 


The stairs are of precast reinforced-concrete units 
with 7 in. risers and 11 in. treads, and are provided 
with grooves along the back and across the ends of 
each tread to lead rain water to the sumps at the land- 
ings. The granolithic coping, finished like the stairs, 
rises 6 in. above the sidewalk and shows on the inside 
for a depth of 15 in. Below the coping, as far as the 
second landing, the walls are finished with granite ter- 
razzo, which is easily kept clean and is little affected by 
driving rain or frost. For stairways of the usual width 
of 8 ft. two side rails and one center handrail are pro- 
vided. 

ESCALATOR HEADHOUSE 


The buildings over the escalators are also constructed 
of polished granite and concrete and are like those over 
the fixed stairs, but are enlarged and extended to shel- 
ter the moving stairs. The rear portion of these build- 
ings is of the same height and shape as those over the 
stairways, but in place of the open well hole the upper 
part of the escalators is covered by a sloping roof and 
the landing at the street level is housed in by a head- 
house 10 ft. high, which extends 4 ft. in advance of the 
handrails. The granite walls of this headhouse are 10 
in. thick and extend to the elevation of the top of the 
sloping roof, 6 ft. 1 in. above the landing. Above this 
level the walls are of concrete, the surface of which is 
broken up into moldings, sunken panels and an elabo- 
rate cornice around the eaves of the arched roof. 

Over the entrance an elliptical arch springs from the 
top of the granite walls and the opening below is closed 
in by a glazed transom and swinging copper-covered 
doors. At the Scollay Square escalator the full open- 
ing is available through four doors, but on later con- 
structions at Dewey Square a fixed center panel is pro- 
vided, behind which a heated shelter for the attendant 
may be placed. 


DETAILS OF ESCALATOR COVERINGS 


The general appearance and details of the escalator 
coverings are shown by a drawing and a photograph. 
The building shown in the drawing is, on account of 
the spacing of the escalators, 2 ft. 6 in. wider than that 
shown by the photograph, and has four swinging doors 
in place of two on the narrower building. Otherwise 
the escalators are identical in design. 

The escalators were constructed by the Otis Elevator 
Company and are of the cleat type, each file 2 ft. wide 
between the handrails. In the wider building there are 
two single-file escalators which are spaced 42 in. apart 
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DETAILS OF STAIRWAY COVERING, SHOWING MATERIALS USED 


between handrails to prevent interference between pas- 
sengers when the files are moving in opposite direc- 
tions. In the narrower buildings, where both files move 
upward, the spacing is 9 in. The escalator from the 
lower platform of the South Station Under to Dewey 
Square at Federal Street has a vertical lift of 43 five 
9 in. and a total length of 103.5 ft. 

For practical reasons the roofs of the structures 
under discussion are constructed of concrete, and much 
care has been exercised to produce surfaces which would 
form an agreeable contrast to the polished granite upon 
which they rest. The main body of the concrete is of 
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latter forms have been used three times and are stored 
for further use. 

The inside forms were constructed of plaster about 
4 in. thick applied on wire netting fastened over rough 
wooden lagging. Portland-cement plaster was used for 
forms on the first buildings constructed, and on some 
of the later work plaster of paris mixed with a small 
quantity of lime was substituted. On account of the 
rapidity of its set, the plaster-of-paris forms were made 
more quickly than. those of Portland cement, but the 
resulting concrete did not seem to justify the use of 
this material. The plaster seemed to soften and break 
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DETAILS OF HEADHOUSE FOR ESCALATORS—POLISHED GRANITE WALLS AND CONCRETE ROOF 


the ordinary 1:2:4 mixture, with a veneer of granite 
mixture cast at the same operation on the exposed faces. 
The exterior surfaces are rubbed and polished and a 
portion of the interior surfaces are patent hammered. 

The concrete was mixed and placed by the commis- 
sion’s force of skilled laborers assisted by a terrazzo 
worker. A layer of granite mixture 1 in. thick was 
first spread on the forms and carefully compacted. The 
steel reinforcement was then set and the interior con- 
crete, mixed as wet as possible, was placed, the granite 
being carried up on the edges. Vertical walls were cast 
solid of the granite mixture, which was carefully placed 
with trowels, no spading against the forms being per- 
mitted. All the operations were carried on so as to 
keep the maximum amount of aggregate at the surface. 
On the top of the roofs a 1-in. layer of granite mixture 
was spread and screeded, dry cement was added to 
stiffen the mixture and additional granite spread over 
the surface and rolled and troweled into place. 


PROPORTIONS OF GRANITE MIXTURE 


The proportions of the granite mixture were as fol- - 


lows: Cement, dark Hudson River Atlas and Alpha, 
4 bags; crushed dark Quincy granite, 4 to % in., 8 
bags; lampblack, Germantown, screened with the ce- 
ment, % to 1 lb. The smaller amount of lampblack 
gave the best results on the hammered work and the 
larger amount the best on the rubbed work. The most 
satisfactory granite aggregate was obtained from the 
same quarry from which the parapet slabs were taken. 
It was crushed with considerable difficulty in a small 
terrazzo crusher at a cost of about $17 per ton. The 
crushed granite contained about 42 per cent voids. 
The outside forms were made of cypress in a wood- 
working mill. The cost, including spruce ribs for the 
support of roof forms, was $24 for stairway coverings 
and $160 for those over the escalators. One set of the 


up while the concrete was being placed, and notwith- 
standing its two coats of shellac, considerable trouble 
was experienced in removing it from the. finished 
concrete. 

The use of plaster forms was suggested by the satis- 
factory results obtained from forms of the same ma- 
terial for casting thin, segmental slabs of white cement 
5 ft. long by 2.5 ft. wide which were set between roof 
beams at one of the tunnel stations to hide an unsightly 
space above. Both wood and metal-covered forms failed 
to produce the smooth, unmarked concrete surface re- 
quired, and the wooden forms were finally covered with 
a layer of Portland-cement pilaster 34 in. thick, trow- 
eled smooth. The plaster forms were coated with Min- 
wax clear waterproofing and soap powder, and the 
white cement slabs cast upon them were removed with- 
cut difficulty after a set of two days. These slabs 
were put in place without any further treatment and 
at a short distance cannot be distinguished from the 
white plaster adjoining. 


USE OF PLASTER FORMS SATISFACTORY 


The results from the use of plaster forms on the 
work under discussion were very satisfactory, except 
that in some cases difficulty was experienced in remov- 
ing the plaster from the concrete. It is probable that 
the trouble was caused by the ramming of the concrete 
while it was being placed, which caused the particles 
of stone to cut into the plaster forms with a resulting 
bond between the two. The greatest difficulty was ex- 
perienced with the soft plaster-of-paris forms, while 
the hard and well-seasoned forms of .cement were 
removed with little trouble. The resulting concrete 
surfaces were practically as smooth as plaster without 
the danger of peeling inherent in plaster in such ex- 
posed locations. The gain over wood forms in smooth- 
ness of surface, watertightness and freedom from 
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warping was made, however, at a considerable added 
expense on account of the high price of plasterers’ 
labor. 

The outside surface of all the concrete has been 
rubbed and polished, the inside surface grouted and 
rubbed except at the upper walls and roof of the es- 
calator headhouses, which are patent-hammered. ‘The 
hammered work was six cut on the panels and eight 
cut on the pilasters and moldings, and in appearance 
closely resembled cut granite. 

The rubbed surfaces were also hammered roughly as 
a preliminary treatment and the arrises were made 
straight and sharp by chiseling. On the first coverings 
constructed, this hammering was omitted and it was 
found that, during the laborious work of rubbing about 
Ye in. from the surface of the concrete, straight lines 
became wavy, curves became uneven, and hollows ap- 
peared in plane surfaces in spots convenient to rub. 
The preliminary hammering and chiseling rectified 


Cost oF COVERINGS OVER STAIRWAYS AND ESCALATORS IN DEWEY 
SQUARB, CONSTRUCTED IN 1916 

Buildings over 
escalators, 


Buildings over 
stairways, 


average of two average of four 


Wooden forms (used 3 times)...... $65.00 approx. $10.00 
Erecting LOrmises txont. = riots ate boa ode 190.00 81.45 
ERABUGR IR LONI, lek evans a «than Srenevd ek 180.56 15.35 
Scrip pine: LOTMS 1). ci «51s ipsa ewe bes o!WUs 36.93 17.15 
CONCHOLE AAG DON Sieyncte ac elctaes BR ee cis <a 146.50 52.00 
SONCLOTS, -MMALEKIAIS <6 eis Salta s 168.72 25.71 
FPAIMIMGPING | 6) cbbrs nicice.cisie siele aus ches obs 254.91 32.52 
FREAD TIA ES BS PO, ho Candie te elie Miele we aces 251.98 68.59 
POUNBHSCU TANTS oeis.icne chaise a syed are = aie 1,120.00 490.00 
Copper-covered doors ..............- 233.00 sae 
ZOPDOP=COVErEd SIBNS, Giske sac aes eater. hele’ 105.00 
PROCES Set Spee ete areas hE fats 3 wile el clean $2,642.60 $847.77 


Engineering and overhead expense not included. 


many minor irregularities in the lines of the structure 
and, by reducing the amount of rubbing, preserved 
these lines and lessened the cost of this portion of the 
finish. 

The first rubbing was made with a coarse carbo- 
rundum brick (No. 60) fastened to a wooden handle 
about 3 ft. long, and was continued until the marks of 
the hammer were removed and the granite aggregate 
was revealed. The removal of the outside skin of ce- 
ment by hammering and rubbing exposed the imper- 
-fections in the structure of the concrete, and numerous 
small voids caused by excess water, entrained air, and 
by bits of. granite pulled out of the concrete by rubbing 
were disclosed. After this 
rubbing, the concrete was 
thoroughly, cleaned, first 
with diluted acid and finally 
with a stream of water from 
a hose, and the surface was 
grouted with neat cement 
darkened with lampblack and 
well rubbed in. The grout 
was allowed to set under 
damp cloths for one day, and 
in the open with frequent 
sprinklings for about one 
week. 

The surface was then 
given successive rubbings 
with three finer grades of 
carborundum bricks and was 
finally polished with a hone 


POLISHED CONCRETE ABOVE 
—POLISHED GRANITE BELOW 
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stone and polishing putty. This treatment gave a high 
polish to the granite aggregate showing on about 60 
per cent of the surface and smoothed the cement to as 
near a polish as it would take. The “close up” photo 
graph shows the appearance of some of the best of the 
finished surface. 

This surface is obviously that of an artificial product, 
not to be compared with the granite cast in Nature’s 
mold. It is, notwithstanding, dense, weather-resisting 
and clean and affords a contrast to the rest of the struc- 
ture which is not unpleasing. 

A table of costs is given herewith. The polished 
granite and the doors and signs were furnished and 
erected by contract, the mixing and placing of the con- 
crete were done by the commission’s day-labor force 
and the remainder of the work was done by skilled me- 


COVERING FOR DOUBLE-FILE ESCALATOR, SOUTH STATION UNDER 


chanics at cost plus 10 per cent and insurance from 
contractors doing work on other portions of the station. 

The cost of the preliminary hammering of the out- 
side of the escalator coverings, including the chiseling 
of the arrises (790 ft. in length), was 42% cents per 
square foot of developed surface. Deducting 12 cents 
per linear foot for chiseling arrises, the net cost of 
the hammering was 13 cents per square foot. The cost 
of hammering the inside surfaces, mostly ceilings, with 
six and eight-cut work was 46 cents per square foot, or 
after making the same deduction for chiseling corners, 
27 cents per square foot. 

The rates paid for labor were as follows: 


Cents per hour 


GAEDODUCTS oo oicce uc: ancien ceereol 6iapa) eca'eletalloter ole tai(e (alle gels (e for ohal unyotisus 40 and 50 
Stonecutters ...... see cece eee cere eee teen te eeceee 65 and 70 
MerrvaZZO. WCCDANICS | v5.0 ais. sie p-skarstple cvs cede.ele's @lniatelacelnienseusum etare 
BELT ADZOLTUD DELS he ete oiialiatas er ened ne) ole niokone ts Cale eren el.ot elie ekeNel Melee mellen ten 33% 
Plasterers pert aaNet i Goo Oar ae ee 10 
Plasterers: Helmer si cce: scrote cle ele tetonel oie) shel eiterereln ollerwt ovpialielist shale eleet 
OE Noy s cee Eon cr otimcom Oy OOO Mud as 5 Cantar CeO oo 3 28% and 31% 


The scheme of the stairway and escalator coverings 
described in the foregoing was adapted in the office of 
the Boston Transit Commission, of which Edmund §S. 
Davis is chief engineer, from designs furnished by A. 
A. Shurtleff, landscape architect, in consultation with 
George Lawrence Smith, architect. The construction as 
a part of the finish of the tunnel stations was under the 
supervision of the writer. 
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EVEN IN ROCK THE WATER MUST BE TAKEN CARE OF BY DITCHING 


Heavy Trucks and High-Material Prices Affect 
Massachusetts Road Work in 1916 


With Wages High and Labor Scarce the Highway Commission Was 
Unable to Complete Contemplated Program, According to Annual Report 


N the face of the unusual conditions obtaining during 

1916, the annual report of the Massachusetts High- 
way Commission, from an advance copy of which the 
following notes have been taken, shows that existing 
roads have been maintained in fair condition, new con- 
struction completed over a satisfactory mileage, and a 
general advance gained in the knowledge and use of the 
newer road materials. The report suggests certain 
additional legislation, chiefly that new and equitable 
sources of revenue from motor traffic and benefited com- 
munities be uncovered and made available for main- 
tenance and reconstruction. 


WOULD REGULATE HEAvy TRUCKS 


Stronger and more expensive road construction is 
necessitated by the increase in traffic, and especially 
by the weight of traffic. Most of the bridges were built 
when the heaviest load anticipated was a farm wagon 
carrying 3 tons. In the opinion of the commission, the 
users of such vehicles as a 6-ton motor truck carrying 
a 7-ton load neither make nor save enough money to 
justify the damage caused by them. In one day these 
trucks often ruin enough road or damage bridges to an 
extent that will more than offset the whole value of the 
truck and its potential work. Few of the towns can 
afford to reconstruct their roads for such heavy units. 
Six or seven years ago no state highway was made 
strong enough to withstand this traffic and few are so 
built to-day. The commission believes that, at the most, 
not over 6 tons gross should be permitted to be moved 
over country and village roads or bridges. Even on city 
pavements a lower limit than the present 14-ton maxi- 
mum appears desirable. Effective regulation should 
make the vehicle owner responsible for all damage 
caused to bridge or road, and the sum recovered used 
for reconstruction. 

The demand for unskilled labor and the high wages 
paid by factories last year, combined with the return of 
reservists to Europe, not only increased wages but led 


to a scarcity of labor in many places. Advertised bids 
of the board were 50 to 100 per cent higher than ever 
before. In several cases the commission did not award 
the contract. If conditions do not improve much larger 
appropriations must be made for reconstruction and 
widening of the old state highways, or they will be 
rapidly destroyed. 

The construction of new highways will call for more 
money per mile, not only on account of advanced prices, 
but because, with traffic increase, they must be made 
wider and stronger. Either a shorter length must be 
constructed each year or more money be made available. 

The commission has been unable to determine this 
differential and when, as a result, it should refrain 
from building. Since it is impossible to judge how 
long the present conditions will continue, the commis- 
sion followed a middle course, letting contracts when 
the bids were only 40 to 50 per cent above 1915 prices, 
and delaying the work when the bids seemed excessive 
and the importance of the road did not justify the 
expenditure. 


NEW CONDITIONS AFFECT CONTRACTS LET IN 1915 


In 1915 the commission prepared specifications and — 


let contracts for long stretches of average construction 
and a number of miles of expensive road. Also con- 
tracts were let for shorter stretches of road where the 
construction costs ‘wéfe. very high, due to the large 
quantities of materials that had to be handled. Many 
of these contracts were let at extremely low prices, 
even for 1915. At that time $2 was probably the pre- 
vailing price for 8 hours’ work. 

On all these contracts a large amount of work re- 
mained to be done in 1916. Early in the spring of 
1916 it was difficult to secure laborers at $2.40 a day, 
and in many places later in the year $3 a day was. 
paid. Even then it was difficult to secure and keep: 
enough laborers to prosecute the work economically or 


expeditiously. Many contractors were losing large: 
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amounts of money and both they and the commission 
were dissatisfied. 

On account of these conditions the commission was 
convinced that it should be as liberal as possible with 
all contractors showing a reasonable disposition to push 
the work, and that it was not fair to extend the con- 
tracts at the existing prices. The commission felt, 
however, that it had no right to cancel contracts already 
in force, merely because wages had gone up, but rather 
that it should make all possible allowances. In some 
cases in order to get the road completed it seemed wise 
to extend the work and estimate it either as extra work 
under the contract or allow what the engineers con- 
sidered a fair price on account of the increased cost of 
materials and labor. 

At several times during the year the railroad em- 
bargoes on road materials delayed work, and at no time 
were the local quarries able to produce as much broken 
stone as was needed for road construction. 


ROADS WIDENED TO 18 FEET 


Both in new construction and in resurfacing main 
lines of traffic the hardened surface has been widened 
from 15 ft., the standard of a few years ago, to a 
minimum of 18 ft. on the straightaway and 21 ft. or 
more on the curves. All curves have been banked, 
where possible, with a pitch of from % to % in. per 
foot of width. Shoulders 3 ft. wide are standard and 
less crown is built up than formerly. 

On many main lines where the road has been resur- 
faced it has been necessary, because of the heavy motor 
traffic, to put in a new foundation, although the old 
construction had lasted 10 or more years under previ- 
ously prevailing traffic. In the construction of all main 
lines the design has been strengthened. All conditions 
have conspired to increase construction, reconstruction 
and maintenance costs. 

On Cape Cod, where the traffic is usually light in 
weight, though dense, the commission has continued to 
construct roads made of sand, heated and mixed with 
a hot asphaltic oil. Some of these roads, built six or 


SCARIFIER THAT PROVED EFFECTIVE ON MASSACHUSETTS 
ROAD WORK 
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DARK AREA SHOWS MOISTURE DUE TO LACK OF PROPER DRAINAGE 


more years ago, are still in a satisfactory condition. 
The same construction has been used both for widening 
old macadam road and for a 2-in. wearing surface. 

On roads where heavy traffic was anticipated, both 
the penetration and mixing specifications were used. 
On grades the commission has continued in many places 
to grout the top course of 3-in. stone with a hot mixture 
of tar and sand, leaving the surface rough, hoping that 
it will prove less slippery for horses. In some places 
the bituminous surface cost has been omitted for this 
reason. While this may help for a time, the commis- 
sion fears that the road surface will eventually ravel or 
disintegrate due to the penetration and freezing of 
water. 

CONCRETE RECEIVES ATTENTION 


On main lines the commission has more and more 
each year favored the building of cement concrete roads, 
noting the increased mileage and satisfactory service 
of this type of construction in the West and in New 
York and Connecticut. The commission has not felt, 
however, that even on main lines it should ‘substitute 
cement concrete for all other forms of construction. 
It has built a good many miles of concrete roads and 
is building more yearly where the traffic is likely to 
be heavy and where the road can be closed absolutely 
during construction. In reconstructing the older state 
highways where a new foundation is found necessary, 
it frequently seemed advisable to substitute a concrete 
road, but where 2 or 3 in. of the old road remains well 
compacted, and not broken through, it has proved more 
economical to use the old roadbed as a base and resur- 
face with some form of bituminous top. 

All concrete roads have been made at least 18 ft. 
wide, and extreme care has been taken to provide for 
adequate drainage and foundation. Usually a 1:142:8 
mix is used, though occasionally a 1:2:4. All sections 
are at least 5 in. thick at the sides and 7 in. thick in 
the center. Where conditions are not of the best, these 
dimensions are increased by an inch. For the last two 
years hydrated lime has been incorporated in all con- 
crete. The specifications call for materials of the high- 
est grade and the commission feels that its inspection 
is adequate. 


MAIN ROADS WIDENED AND IMPROVED 
While building stronger and more expensive roads. 


where traffic is heavy the policy of the commission has 
been to attempt to get the main routes widened and 


improved so that they can be used in safety and com- 
fort at least during the summer. In the western por- 
tion of the state, where the traffic is light and mainly 
motor driven, this has constituted the main part of 
the work. 

During the year ended Nov. 30, 1916, the commission 
completed work on about 31 miles of state highway. 
Construction was begun, but not completed, on over 17 
miles of roads in 18 municipalities. Layouts were made 
of 54.47 miles of state highway in 39 cities and towns. 


MUNICIPALITIES AND COUNTIES CO-OPERATE 


Particularly during the last two years the counties 
and municipalities have co-operated and built connect- 
ing roads, or made appropriations to aid in improving 
the main routes. Appropriations two or three times 
larger than those of former years are now common and 
nearly one-half of all the municipalities have made 
appropriations for the purpose of improving through 
routes. The commission hopes that the time will come 


A STRETCH OF GRAVEL AND ASPHALT SURFACING 


when the counties will appropriate enough money to 
match all the motor vehicle fees that are available for 
co-operative construction. 

Requests of municipal authorities for engineering 
advice are numerous and in all cases the commission 
sends an engineer to look over the ground. Under 
certain conditions the commission furnishes plans and 
specifications, advertises the contract, and arranges for 
the supervision of the work. Almost invariably the 
advice of the commission and its engineers is followed 
by the local authorities. In this manner engineering 
advice was furnished forty-three municipalities in 1916. 
The law now requires that specifications for the con- 
struction of municipal ways be approved by the com- 
mission before the municipality can borrow long-term 
money for the work. Under this statute eighteen 
municipalities presented specifications for approval in 
1916. 

ROAD CONSTRUCTED BY CONVICT LABOR 


In 1915 convict labor was used in improving the 
highway from Princeton Village to the foot of Mt. 
Wachusett. About forty convicts were maintained at 
the camp, an average number of twenty-six being used 
on the road. In five months this gang built 7500 ft. 
of macadam road 14 ft. wide at a cost of $5,175. The 
macadam was compacted with a horse roller to a thick- 
ness of 8 in. at the center, tapering to 6 in. at the 
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sides. The county was allowed $1 per day for each 
convict furnished. Foremen received $2.50 per day. 
No overhead charges were figured in the above cost. 
This work was continued in 1916, appropriations total- 
ing $7,000 being available. Within a limited field the 
commission finds such work desirable. 


RESURFACING AND WIDENING 


About $1,415,000 was available in 1916 for main- 
tenance, widening and resurfacing. The report of the 
commission states that as much again could be ex- 
pended with good results. 

Over 3,800,000 gal. of various tar and asphalt prod- 
ucts were used in construction and for surface treat- 
ment and patching. During the year 51.5 miles of 
state highway were resurfaced and 23.5 miles were 
widened but not resurfaced. Forty miles were widened 
and resurfaced at a cost of over $657,000, of which 
widening alone absorbed over $156,000. The resurfac- 
ing, therefore, cost nearly $10,000 per mile. This large 
expenditure was due to the high cost of labor and mate- 
rials and to the reconstruction and foundation work 


necessitated. 


TREATMENTS WITH LIGHT OILS AND TARS 


Over 600 miles of the older state highways were 
coated with light oils or coal tars at a cost of about 
$274 per mile. Most of the roads had been coated in 
former years, so that only from 0.2 to 0.25 gal. per 
square yard was required, with only a small quantity 
of sand or gravel as a covering. In a few cases heavy. 
traffic necessitated a second application during the 
season. Including 700 to 800 miles of the older type 
of state highways the total cost of maintenance was 
from $620 to $650 per mile. A still greater amount of 
work needs to be done in 1917 because of work slighted 
during 1916 on account of the high level prices. 

Ordinary maintenance, including the wages of the 
section men, cost $125 and patching, $155 a mile. The 
first item fairly represents the average for the 1155 
miles of state highway. The cost of patching the older 
highways averaged about $220 to $250 per mile. 


COMMISSION RECOMMENDS LEGISLATION 


The commission’s recommendations include legisla- 


tion to enable the state to secure the money appropri- | 


ated by the federal government for the improvement 
of rural highways and post roads; to authorize the 
commission to appoint a motor-vehicle commissioner to 
relieve the board of many routine matters relative to 
automobile licenses and traffic; to authorize the assess- 
ment of a special betterment tax on the adjoining land 
when it receives special benefit from the road mainte- 
nance, and that the state appropriate annually not to 
exceed $50 a mile to maintain trunk roads through 
towns of less than’ $3,000,000 valuation, but that none 
of the funds so accumulated shall be used in towns 
whose valuation per mile of road, exclusive of state 
highways, exceeds $50,000. A compulsory, graded and 
co-operative payment by the benefited towns is re- 
quested. The commission further suggests that an act 
be passed in 1917 appropriating $5,000,000 to be used 
in the construction of highways in the 5-year period 
beginning with 1918. Automobiles pay about $1,500,000 
a year toward maintenance of through roads. 


OS PR ee 


—————e——e—s—sssSsss eae 


FEBRUARY 3, 1917 


The total length of state highways at the end of the 
year was 1154.98 miles, and the total expenditures by 
the commission for the construction of state highways 
_ Since the work began, including tree-planting, is $11,- 
643,799. The counties repay to the state one-fourth 
of the cost of constructing these highways. On Sept. 
30, 1916, the total amount of bonds issued was only 
$10,002,000. The sinking fund established to extin- 
guish these bonds was $3,057,768, leaving a net debt 
of $6,944,232. The commission feels safe in saying 
that the state highways could not be replaced in the 
condition they are now in, although some are over 20 
years old, for considerably more money than the net 
debt, and it doubts if they could be replaced, with the 
increased cost of labor and materials, for the gross 
amount of the bonds now outstanding. 


Largest Pit in the World Used to 


Submerge Coal for Storage 


Spontaneous Combustion Prevented in 100,000-Ton 
Pile—Concrete-Lined Reservoir Has 
Waterproofed Joints 


HUGE PIT, 150 x 800 ft. in plan and 25 ft. 6 in. 

deep, with 45-deg. side slopes, will provide the 
Duquesne Light Company of Pittsburgh with safe stor- 
age space for a 100,000-ton pile of coal. The danger 
of spontaneous combustion will be prevented by sub- 
merging the coal in water up to the top of the pit, 
which is located near the company’s main generating 
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plant on Brunot’s Island. The concrete lining was laid 
in blocks about 40 x 50 ft. in size, separated by construc- 
tion or expansion joints waterproofed by pitch and tar 
paper above a 12-in. base of concrete 4 ft. wide. In 
lining the side slopes, traveling structural-steel frames 
were used to support the unit timber forms. Another 
special feature was the method of overcoming difficulty 
in keeping the 1-in. expansion joints clear while con- 
creting slabs by adopting thin steel plates held in place 
by iron pins and clamps. 


DESIGN OF PIT AND CONCRETE LINING 


As illustrated by the accompanying plan and sections, 
the top of the reservoir is 153 ft. wide and 791 ft. 
long, and the depth is 25 ft. 6 in., so that with a sur- 
charge of 15 ft. the capacity is about 100,000 tons of 
coal. The floor is paved with concrete 15 in. thick 
reinforced by two layers of expanded metal. The 45- 
deg. side slopes on the inside of the embankment form- 
ing the sides are paved with concrete reinforced by 
expanded metal and cast monolithically with a bottom 
section 10 ft. wide, using curved reinforcing rods at 
the intersection, as shown in the detail drawing. The 
thickness of the side slopes varies uniformly from 20 in. 
at the bottom to 8 in. at the top. The outer slopes of 
the embankments are protected by riprap built up of 
one-man stone. 

Water for submerging the coal is pumped into the 
reservoir through a 14-in. cast-iron pipe line leading - 
from the power house to four 12-in. cast-iron outlet pipes 
placed 160 ft. apart in plan and about 6 ft. below the 
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PLAN AND SECTIONS OF HUGE COAL-STORAGE RESERVOIR—DETAILS OF WATERPROOFED EXPANSION JOINTS 
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top of the reservoir. The 
6-ft. concrete overflow pipe 
shown on the plan is in no 
way connécted with the water 
system -of the new reservoir, 
but was already in place when 
construction was commenced. 
The special covering of rein- 
forced concrete shown on the 
drawing was designed to pro- 
tect it from injury. 


In order to prevent up- 
heaval of the floor by uplift 
pressure if the pit were empty 
during flood conditions in the 
river near by, the drainage 
system, consisting of four 
18-in. pipe lines located as 
shown on the plan, is equipped 


with check valves. These EXCAVATION MADE IN TWO LONGITUDINAL CUTS BY DRAGLINE EXCAVATOR 
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plates 6 ft. long in vertical 
position along the curbs of 
the previously . constructed ’ 
sections and hold them in i 
place by clamps over the top 7 
of the curbs, spacing them, to ; 
give the required 1-in. open- 
ing, by the use of round iron 
hook pins on 12-in. centers. 
These pins were easily re- 
moved after the floor slab 
had been cast. The _ steel 
plates, well oiled before plac- 
ing, were then quickly taken 
out for use in a new joint. 
The excavation for the pit 
was made by a ‘Bucyrus drag- 
line excavator running two 
longitudinal cuts, the great- 
est depth of cut being 25 ft. 
At the east end embankments 
were required. The material 


valves permit the water to 
rise inside the pit as the river 
rises in times of flood. The 
normal water elevation is at 
the level of the 15-in. concrete 
floor of the pit. 

Details of the special ex- 
pansion joints are indicated 
on the drawing. These joints 
are placed about 51 ft. apart 
longitudinally and extend en- 
tirely across the base and 
sides with three longitudinal 
joints 41 ft. apart, as shown 
in the plan. Some difficulty 
was experienced in keeping 
clear the 1l-in. open joints 
which receive the soft pitch 
between the concrete sections. 
The scheme finally adopted, 
which proved satisfactory, 
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for these was obtained by moving the excavated earth 
from the west end in 4-yd. dump cars. 

A central concrete plant located on the river bank 
adjacent to the work was used to supply concrete for 
the pit and also for the construction of two large intake 
wells being built at the same time about 100 yd. away. 
Gravel and sand for the concrete were obtained in 
barges along the river and were hoisted directly into 
a bin with a capacity of about 150 yd. which fed a 
Yo-yd. Haines mixer, from which the concrete was ele- 
vated by a tower and a part placed directly in position 
by a system of chutes. The remainder of the concrete 
was loaded into specially designed side-discharge cars 
and transported to points from which, by means of 
chutes, it could be placed in position. 


SPECIAL STEEL TRAVELING Form EMPLOYED 


It was found necessary in order to retain the con- 
crete on the 1 to 1 slope to use a special steel traveling 
form, designed and built by the Blaw Steel Construction 
Company, consisting of six trusses resting on rollers 
and tzaveling on single rails, one at the top and one 
at the bottom of the slope. The face forms proper 
were made of wood in removable panels about 3 x 10 ft. 
in size and were attached to angles by lugs, the angles 
being suspended from the trusses by rods fitted with 
turnbuckles to allow adjustment to proper alignment. 

The pit, located near the main generating plant of 
the Duquesne Light Company on Brunot’s Island, Pitts- 
burgh, is being constructed by the Duquesne Contract- 
ing Company of Pittsburgh, of which J. J. Emes is 
superintendent and C. W. Gibbs, chief engineer. The 
design was made and construction supervised by F. 
Uhlenhaut, Jr., chief engineer of the Duquesne Light 
Company. 


Use Home Materiais for Road Work 


Frank T. Sheets of Illinois Highway Department 
Urges Examination of Local Sources to Avoid 
Costly Long-Distance Haulage 


RAVEL and crushed stone are very heavy, their 

transportation is costly, and every endeavor 
should be made to ascertain whether suitable material 
can be obtained locally before they are imported at 
heavy expense, says Frank T. Sheets, assistant main- 
tenance engineer of the Illinois Highway Department, 
in Illinois Highways. The surfacing of a road costs 
more than most people believe. In the case of eighty- 
seven gravel roads, the grading and drainage averaged 
Al per cent and the surfacing 59 per cent of the total 
cost; in 104 waterbound macadam roads, the grading 
and drainage cost 35 per cent and the surfacing 65 
per cent. In fifty-three bituminous macadam roads, 
these proportions were 27 and 73 per cent. These 
figures show, as interpreted by Mr. Sheets, that more 
than half the cost of a surfaced road is generally spent 
for the materials and labor employed in surfacing the 
graded and drained roadbed. 

Usually the engineer is too busy to do much search- 
ing himself, but he can obtain much assistance if the 
local authorities will make systematic endeavor to ascer- 
tain the location of all ledges, sand banks and gravel 
beds in their neighborhood. These are public resources 
of real importance, and should be a matter of record. 
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In some communities school children have been encour- 
aged to search for them, and in many places local 
amateur geologists and mineralogists have done a public 
service while riding their hobbies. There can be no 
question that the lack of complete knowledge of this 
nature is needlessly increasing the cost of road con- 
struction and maintenance in many parts of the 
country. 


Concrete Road Sign Wins Prize 


Illinois Highway Commission Selects Design of 
W. H. Lienesch from Seventy-five Sub- 
mitted in Competition 

KE official state-aid road sign for Illinois has been 

chosen. The design for it was submitted by W. H. 
Lienesch, chief engineer for the Universal Concret« 
Products Company, Chicago. 

Competition for the prize, which the State Highway 
Department posted in an announcement last June, 


Section Or Post 


THIS IS THE DESIGN WHICH WON THE PRIZE COMPETITION FOR 
ILLINIOS ROAD SIGNS 


brought designs from about 75 competitors throughout 
the United States, from California to Massachusetts. 
It was stipulated that the drawings should illustrate the 
proposed type of sign, to be erected along all state-aid 
roads. 

The accompanying illustration shows Mr. Lienesch’s 
design. It was selected by the State Highway Com- 
mission, the Chief State Highway Engineer and ap- 
proved by Governor Dunne because of its simplicity and 
durability, and its evident ability to serve the purpose 
to which it will be put. The sign is of concrete con- 
struction. 


Concrete Road Contracts in'1916 


Figures furnished by the Portland Cement Associa- 
tion show that contracts awarded for concrete pave- 
ments up to Dec. 1, 1916, reached a total of 24,929,148 
sq. yd. Of this total 16,533,129 sq. yd. are roads, 7,501,- 
739 sq. yd. are streets and 894,280 sq. yd. are alleys. 
There remain to be collected and tabulated the contracts 
for December which will make the 1916: total exceed 
25,000,000 sq. yd. 
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Lakewood’s Business Streets 


Paved with Concrete 


Thirty-Four-Foot Width Requires Two Templates 
Supported at the Center by T-Bar and Pins 


By J. C. BENTLEY | 
Engineer and Contractor, Elizabeth, N. J. 


STRIPS ON BOTTOM OF LOADING SKIP OF MIXER ALLOWED SCOOP CARS TO BE ROLLED UP ON TRACK AND DUMPED 


T Lakewood, N. J., there was recently completed the 

first permanent pavement laid in that town. After 
a careful investigation by members of the township 
committee a reinforced-concrete pavement without sur- 
face treatment was selected and the two main business 
streets, Clifton Avenue and Second Street, were paved 
with this material. The Clifton Avenue pavement, four 
blocks of 350. ft. each, was 22 ft. wide upon each side 
of a 9-ft. parkway. <A 5-in. integral curb was con- 
structed when the pavement was laid. Second Street 
was 34 ft. from curb to curb, and the improvement ex- 
tended over three blocks of 600 ft. each. The work in- 
cluded, also, concrete curbs, catchbasins and drainage. 


MATERIAL STOCKED AT INTERSECTING STREETS 


Because of the scarcity of labor and anticipated dif- 
ficulty in obtaining material promptly, and also to cause 
as little inconvenience to the business men along the two 
streets as possible, a method of construction not ordi- 
narily used was decided upon for this job. Sand and 
stone were stocked at the intersecting streets at four 
places for the Clifton Avenue work and at three places 
for use upon Second Street. The streets selected were 
wide enough in all cases except two to permit stocking 
of material in the center, allowing traffic to pass on 
each side. Orders for sand and stone were placed as 
soon as the contract was signed, and these materials 
were being received and stocked while curb, basins, 
drainage, etc., were being constructed. Had material 
been dumped upon the sub-grade to be handled, as is 
usual, the streets would have been closed weeks in ad- 
vance of beginning work. 

The concrete was mixed in a self-propelled Chain- 
Belt batch mixer of 20 cu. ft. capacity, equipped with a 
delivery boom and bucket. To deliver material from 
stock piles to mixer scoop cars of 18 cu. ft. capacity, 
running on light 24-in. gage portable track, were used. 
The longest haul was 700 ft. upon Second Street and 
400 ft. upon Clifton Avenue. The track was laid in 
the center of the street, upon the finished subgrade, 


extending under the mixer, a section being removed as 
the mixer moved ahead. Upon the bottom of the load- 
ing skip two iron strips were bolted. These strips ex- 
tended about 12 in. over the edge of the skip, and when 
the latter was lowered the iron strips rested upon the 
top of each rail, allowing cars to be readily run into the 
skip and dumped. F 

The cars were first loaded with the required amount 


of sand, then filled with stone and hauled in trains of 


two cars by a horse and man to the mixer. Each car 
contained one batch. The cement was hauled direct 
from railroad cars to the job by the use of two skid 
wagons and one team with driver and helper. One 
wagon was left at the mixer, from which the cement 
man handled cement into the skip while the team with 
the extra wagon went after another load. This method 
not only saved labor expense but also loss of bags due 
to extra handling. Hauling also was done with a home- 
made tractor-trailer outfit, described in the “Hints for 
the Contractor” section, page 200. 


How CONCRETE: WAS SHAPED 


The. laying of the pavement upon Clifton Avenue pre- 
sented no difficulties. Side forms level with the top of 
the integral curb along the parkway were set and the 
concrete struck off with a template resting upon the 
top of this form and upon the top of the curb. After- 
ward an inside form was hung from the side form and 
concrete was placed to form the parkway curb. Ex- 
pansion joints were placed every 36 ft. 

Upon Second Street pavement was laid from curb to 
curb, 34 ft., without longitudinal joints. To accomplish 
this two templates shaped for one-half of the street and 
constructed of 2-in. material, shod with iron and pro- 
vided with iron handles upon each end, were used. 
These templates were run upon the top of the concrete 
curb at the sides and upon a screed or false center set 
parallel to the curbs in the center of the street. This 
screed was a 3-in. T-bar, 16 ft. long. Its flange was cut 
back at each end to permit the cutting of a slot 1 in. 
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wide and 3 in. long through the back of the T at the 
ends. This slot permitted the screed to be placed over 
iron pins upon which nuts securely held it at the proper 
elevation. These pins were about 30 in. long, threaded 
upon one end for two nuts; the other end was sharp- 
ened. About 18 in. from the point a shoulder had been 
formed upon the pins which, with the aid of washers 3 
in. square, prevented any settlement after the stake had 
been driven into the subgrade. In sand it was found 
necessary to use wooden washers 8 in. square under 
smaller washers to prevent settlement. These pins 
were driven into the subgrade along the center line of 
the street 15 ft. 6 in. apart, ahead of the first layer of 
concrete. After reinforcement had been embedded in 
the concrete the screed was revolved to the pin ahead, 
adjusted to proper grade by use of nuts upon the pin 
and the top layer of concrete placed and struck off with 
templates. One side of the street was kept a little in 
advance of the other. This method worked very satis- 
factorily and a true and uniform surface resulted. 

The usual wooden floats were used to float concrete. 
These were operated from bridges made from 2 x 12-in. 
yellow pine plank 36 ft. long arched with 15-in. rods 
and turn-buckles upon bottom and an océasional strut 
from rods to plank for the Second Street work. As 
many as six men have been seen upon one of these 
bridges at one time. Exceptionally good results were 
obtained in floating by the use of a mason’s “darby.” 
This was a float about 4 in. wide and 5 ft. long, con- 
structed from light wood 14 in. thick. It had a handle 
upon each end, and was similar to the long redwood 
floats used upon the California highways. Besides the 
split float at joints a curb template was used to insure 
a uniform curb face. 


100 CuBIC YARDS PLACED DAILY 


The concrete was proportioned approximately 1:2:3, 
the exact proportioning depending upon. voids in the 
graded stone. <A batch consisted of 18 cu. ft. of sand 
and stone and 4 bags of cement. The pavement, 15,000 
sq. yd., was 7 in. thick throughout and reinforced with 
American Steel & Wire Company No. 28R mesh, weigh- 
ing 34 lb. per 100 sq. ft. Pittsburgh paving joint was 
used at all expansion joints and along each curb. A 
day’s work averaged 100 cu. yd. of concrete mixed and 
placed. On several days 125 cu. yd. were handled in 9 


SCOOP CARS ON NARROW-GAGE RAILWAY DELIVERED 
MATERIALS TO MIXER 
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hr. with a crew of 22 men and foreman. Local men 
and foremen were employed throughout, although none 
had ever seen a concrete pavement before. No delays 
because of non-arrival of material were experienced 
after concrete mixing was started, and altogether the 
method employed proved very satisfactory, although 
doubtless somewhat more expensive than had the mixer 
been charged with wheelbarrows. 


ACCEPTANCE CEREMONIES 


To have one’s work publicly accepted has seldom been 
the experience of road contractors. As an appreciation 
of the good work done by the contractor, Nov. 28, 1916, 
was proclaimed in the town as Acceptance Day. Upon 


A T-BAR, SLOTTED AT ENDS, WAS HELD IN PLACE BY ADJUSTABLE 
PINS TO CARRY ENDS OF TEMPLATES ON STREET 34 FEET WIDE 


that day there was a parade consisting of the several 
motor-equipped fire companies, local societies and or- 
ders, bands and all the school children. All buildings 
on the improved streets had been decorated. The streets 
were presented to the township by the contractor and 
accepted by their counsellor. H. K. Bishop, of Ver- 
meule & Bishop, New York City, now district engineer, 
U. S. Office Public Roads, Washington, D. C., was en- 
gineer for the township, and the writer was the con- 
tractor. 


Fines for Heavy Loads on Soft Gravel Roads 
in Indiana 


As a measure of protection for its gravel roads the 
Indiana legislature has passed an unusual ‘“wet-weather 
law,” imposing fines for the use of vehicles carrying 
excessive weights on narrow tires. At times when the 
roads are softened by water any person hauling more 
than 2500 lb. on tires less than 3 in. wide, more than 
3000 lb. on 3 to 4-in. tires, more than 3500 Ib. on 4 to 
5-in. tires, and more than 3800 lb. on tires 5 in. or over 
is liable to a fine of from $5 to $50 for each load hauled. 
Suck a law in itself, the American Highway Association 
points out, is not likely to be very effective, so the 
statute also gives the local road officials police power to 
arrest any offender against this law, and to encourage 
such arrests the official must be paid a fee of $2 for 
each person he arrests who is convicted. This law is 
directed against damage to the roads through misuse, 
but many roads are damaged by neglect as well, and so 
the Indiana lawmakers have provided that any local 
road official who does not maintain the bridges and high- 
ways in his charge in as good condition as the means 
at his disposal permit shall be fined from $5 to $100. 
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Colt’s Plant Completed on Schedule Time 


Story of Erection of 11-Acre Building for Hartford Manufacturing 
Firm Proves Organizing Genius of Modern Concrete Contractor - 


LANNED to the last detail—the very number of 
Pee needed at each step and the means and 
time of delivery of each item of material known in 
advance—the construction of a large reinforced-con- 
crete building for the Colt’s Patent Fire Arms Manu- 
facturing Company, of Hartford, Conn., was recently 
carried out in accordance to the day with a previously 
published progress schedule. The builders, the Aber- 
thaw Construction Company, of Boston, did not reach 
this result by elaborate or unusual procedure, and 
but three months elapsed between the owner’s de- 
cision to build and the completion of the four-story 
frame inclosing a floor area of 11.2 acres. Indeed, the 
only departure from the firm’s customary practice in 
handling the work is stated to have been the advance 
publication of its progress schedule. The story of the 
planning and execution of this achievement is one of 
the application of hard common sense, with accuracy 
of detail but without delay of red tape, to the problem 
in hand. 

By telephone appointment the contractors’ engineers 
met the owners’ representatives and the architects, 


the building department of the owners, bought all labor 
and materials, made all subcontracts and charged up 
everything at cost. For their executive services and 
profit they received a commission. 


PLANS AND WORK START TOGETHER 


The architects immediately began on the plans, the 
contractors made up a probable square-foot-of-floor 
cost, began the clearing of the site and digging of test 
pits, and secured bids on footings and pile foundations. 
Coincidentally, after a quick but thorough survey of 
local conditions, such as the available vacant land, the 
railroad siding, the probable streets along which ma- 
terials could be delivered, and nearby sources of materi- 
als that would be required, the engineering department 
made its first plant layout. Bins, sheds and office build- 
ings were located and a place allotted for every class 
of material arriving on the job. This layout was sub- 
sequently perfected in the complete plan reproduced 
herewith. 

At the next weekly conference of the contractor’s 


- staff the entire job was taken up for discussion and 


Inspectors Office) 
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LAYOUT ADJUSTED TO DELIVERY ROUTES, REQUIREMENTS OF CONSTRUCTION AND SPACE AVAILABLE 


Monks & Johnson, at Hartford on Monday, Aug. 21, 
1916. The location and size of the building were there 
decided, and the conditions under which it should be 
built were arranged between the owners and the con- 
tractors. The work was undertaken upon a cost-plus- 
profit agreement, the same as on a previous building 
recently completed. The contractors became in effect 


definite organization. At this conference were present 
the man who secured the contract, two general superin- 
tendents, the chief engineer, the purchasing agent and 
the schedule engineer. The manager, who usually pre- 
sides, was absent. The building superintendent was 
selected, together with his principal assistants, the 
carpenter, labor and planning foremen, the engineer 
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and the master mechanic. The discussion covered plant 
layout, including number and location of mixers, method 
of distributing concrete, purchase and handling of lum- 
ber for forms, requirements in the way of steel and 
cement, prices and deliveries on these materials, archi- 
tects’ drawings, tentative progress schedule and many 
minor questions. Each man left the conference bearing 
definite responsibility for his part of the work. 

The tests of the soil resulted in a decision to use 
piles, and the contract was given to the Raymond Con- 
crete Pile Company. Two pile drivers were ordered 
en the job. In the shipping of one, which came from 
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which drawings must be in hand, and requirements in 
the way of form lumber, steel, cement, etc., were fur- 
nished to the purchasing agent. His responsibility 
ended when he had placed the order subject to specific 
deliveries. The superintendent on the job, being in- 
formed of the conditions of these orders, thereafter 
assumed responsibility for direct following up of the 
requirements. Any cases which he could not handle 
were referred back to the traffic department of the main 
office. Finally, cases which were beyond the power of 


the regular staff to straighten out were turned over to 
the manager to take up with the principal authority 


PHOTOGRAPHS TAKEN ON DATES GIVEN IN ANNOUNCED PROGRESS SCHEDULE SHOWED WORK ADVANCED TO SPECIFIED LEVELS 


Boston, the Aberthaw company materially assisted their 
subcontractors in making quick time. 

As a basis for all operations the schedule engineer 
immediately perfected his progress schedule, which is 
given in Table 1 in so far as it covers the direct work 
of the contractors. 

Between the schedule engineer and the chief engineer 
the architects were kept informed as to dates upon 


TABLE 

Item Start Finish 
ROOD OM ESL C aes ters sMariodes iene: s Lops ivr ea Galte a tar'e. 619005 Sept. Sept. 16 
em LalpOXCANALION (hts a vicercin’s) dele o sieis “eusr anys Sept. 11 Sept. 20 
Footing and foundation walls............ Sept. 18 Met. % 
Rolling fOr. Paving ws wiece eve es Sept. 25 
Backfill and grading Oct seb 
PAV AINE OL ePILICS At ate.cr ete seiisei sp eve.e) ¢ wsvisye.(02 16) ©) «oe -« Oct. 16 
OS tis OLUS caa-onafis io ned evo RakaRomel atta raretaabale)ellav'esivekeisyamauere Sept. 16 

Concrete 
Feotings and foundation walls........... Sept. 20 Oct, 7 
IDEN) Laois Gictcuttora sarin SAS. tacos Gees Go DOO Sept. 28 Oct. 10 
PIGOLS - ANG COMME ways ts nanonsn tye recibiodavenatarayaoeys Octsan/6 Noy. 23 
SLATS mete fetare. | vou tepcas de onsons eh iamsrege weyers ose 9) 6's Dec. 7 
DS CODIID PE eaten ter ieeex-intnleieiionscepenauieiien enemies Dec. 12 
LEU ESNSVETE © SR EEA Shoe SOS EI ree Fre ery aeRO Nov. 25 
RET OUS CMM rarer iedeierelion bi osve) duatatexenonstiny sit 52a Nov. 25 
Granolithic finish Dec: 9 
Carborundum rub Pee, °5 
(CHING KSTOST LOC} VS Bd en Aa od Bie ato ceONcar nine Nov. 30 
(WE OAIG: (COTMOTIE NS wet vey aseatie atte siete reve Yous" aye fa. wire wile Nov. 22 
TU NTUKOAG LY GH 5 Ce lyse yeees ch Antes a clo Cocee, Us craemeh OMe caGca9 Nov. 22 
ATOM SLOMC ameter Arie esos lots ats ties astiev ule ecety ere ote Dec. 
Unload, erect and dismantle plant Dec. 16 
Steel Reinforcing 

CONT LOOM ne ele erate ie ueicentn ele Tar eucad sui aie heas = <actere Sept. 11 Oct. 14 
Bend ands places COLUMNS: ey. tive cists) = 6 ee) a0 OCtes Nov. 22 
Bend and.place footings and walls........ Sept. 16 OC ae ih 
sexerarol, Wax lem oy Verona Ke Yo) PRES 5 cig pin ca cio Cao OIOLONOILLG Oct. 5 Nov. 22 
aendeand laces DAMS. opyele <i rglelo| ssi) 0.0 eh Oct.) 45: Noy. 22 
Bend and place miscellaneous parts....... Oct. 5 Dec. 15 


in the outside organization. In the case of subcontrac- 
tors who were manufacturers, schedules were furnished 
and close touch was kept with the dates of beginning 
“work and shipping the finished products ordered. 

The situation was complicated by the New England 
freight embargo, but by having some source of supply 
er some method of handling always in reserve all seri- 
ous delays were avoided. Plant, equipment, small tools 
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Forms Start Finish 
Footings and foundation walls........... Sept. 16 Oct. 58 
Make columns, floors and bins............ Sept. 25 Oct Ahk 
WIFECESCOMMUNAS Gh «anc w= epauake takes sie tenet Nov. 21 
Hrecteh Ors, aud TOOL an aneveh tetele onc, dees ae Nov. 21 
Erect Beams and slab 3 Nov. 21 
Erect wall beam.... Nov. 21 
IDE CYC BE OF ON OAM gin OOO 0.0 O1OUD OcoKO-4 60 UO Nov. 29 
Swls ANd “COMIN he as wlan aeis ate ny een eho els Dec. 14 
PERIES! 9% etinte use cpotele ch el arnie™eneas ota ets ihe etenene ae Dec. 14 
PPSNITMOUSE. hove revone erate aysuaeer oie ehszcue Geist tener Nov. 25 
Diplo ad DME 5 sic aleiete so este et eG ateebere ae Octiwes 
SUE. COLUMNS: avant! aneviehenswegs, ae sees ekehetumem mon oke Nov. 25 
DLLUDSIADS) sesuchec: cys cuarejioto. sess tener aes at Dec. 5 
Steel sash—U nload oe ei rs saeicie ie eases Nov. 18 
Steel. sash—-Myrect 55 as tise sree we Wiasworeger sites oe Dec. 12 
Steel Sash— Groth Sirs peucks) syotegeet oraishelaietonene Dec. 16 
- Masonry 
Unload prick and stilew yr. anevctasete ete eae Oct. 16 Noy. 30 
TAY UO tcc eke oie, socuslo Maren nuvueketalekere Ghabsieastene Oct. 30 Dec. 9 
PUT LOS ety scar cls capouskenmalion cian eetrar ate aeay entree Oct. 25 Dee. 9 
Stacine-.and plants. erase temecaieeaarece cr Oct. 20 Dec. 13 
PV AS CEI S ots Gites ove cote cates hetet aoe Oa eae tee Nov. 6 Dec. 20 
Door frames; SUArTds anGsillsiee sien eee. Oct 25 Dec. 10 
Doors and Hardwares iy. sateen so ce we eras Dec. 16 
AMISOTCS Woisie cvs lover actus Bote. sr eveasine ne cO ashe ROM ors Nov. 25 
STCEW ES! sie sneneveverereysle ss ecave aooilershe eleueteliameletsucnets Nov. 25 
SCUDDETS® cvaier oot s seein erento: eee emememn nite ome Nov. 25 
Miscellaneous iron work Dec, 15 
GUAM UP AJOM iow usrankc nie wusloliatey's custenela sikPotelane te Dec. 30 
We SUCH INA TI oie: Parecays uetanete a rote Dec. 30 
Overhead” cx chek cncte ee cud steveuscaieyectheseeetellenehe Dec. 30 
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and stationery scheduled by the building superintendent 
en a biank-furnished for that purpose were immediately 
shipped. In accordance with the plant layout offices 
and storehouses were shipped from the contractor’s 
yard, each building being made of standard sections 
15 ft. wide in 10-ft. lengths. 

The order for cement was placed, the storehouse was 
filled in advance of requirements, continuous shipments 
from the mill were maintained, and arrangements made 
with a local deaier so that his stock could be drawn 
upon in case of emergency. Sand and gravel were con- 


PROGRESS SCHEDULE 


cause of the close proximity of the mill, and the fact 
that others stood ready to meet the requirements, daily 
deliveries were made and only a limited supply of 
lumber was kept on the ground. 

To start the job reinforcing steel was shipped from 
the Aberthaw yard in Boston. With the exception of 
a few local emergency purchases handled by truck or 
auto there was no tie-up on account of steel, notwith- 
standing the freight embargo. 

In the matter of labor the company’s usual policy 
cf transferring men from other jobs where they could 
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DURING PROGRESS OF JOB VERTICAL LINES SHOWED DATES, WHILE CRAYON LINES REPRESENTED QUANTITY OF WORK DONE 


tracted for locally and hauled from near-by banks, of 
which the number was sufficient to guard against a 
tie-up with any one contractor. The storage bins were 
kept filled and daily deliveries made direct to the mixers. 
All scheduled form lumber, cut to dimensions, was 
turned out by a local mill, delivered on the job and 
piled separately according to size, ready for use. Be- 


be spared was maintained. Through the avoidance of 
hiring and discharging on the job the contractor has 
been able to build up an organization in which even 
the members of the shovel brigade average two years 
connection, while concrete laborers, steel men and car- 
penters remain three and four years in the service of 
the company. <A material factor in holding men to- 


FEBRUARY 3, 1917 ENGINEERING RECORD 
i rr 


gether is the maintenance of the same rate of pay no 
matter where the man is at work. The number of men 
employed on the job on each of the principal dates 
specified in the construction schedule is given in 
. Table 2. These are grouped according to the char- 
acter of the work. 

The chart which graphically represents the dates and 
limits and serves as a basis for recording progress is 
reproduced herewith. Three blueprints of it are sent 
to the job, one for the superintendent, one for the 
routing department and a third to be brought up to 
date weekly and sent to the Boston office. Another copy 
is kept on the bulletin board in the Boston office, and 
is brought up to date weekly from the copy sent in by 
the job. On the blank blueprint each item of work is 
represented by a wide white line. When an item of 
work is started it is recorded on the sheet by drawing 


TaBLE 2—MEN R®QUIRED BY SCHEDULE 
Oct. 6 Oct. 21 Nov. 2 Nov. 13 Nov. 23 
79 109 96 90 


Laborers (including steel men) 83 

DIADOTREOGLEINON. 4.50. ole0; ca ceua aes 7 fi 9 8 5 
POS SSeS Se ee hs a lig 31 44 46 28 
Carpenter helpers. ...... 5.05% 26 42 73 81 49 
Carpenter foremen .......... 5 6 6 6 6 
Master mechanics and mechan- 

LOS 52. 2a, enmity annie 9 16 14 15 15 
GEMent RUISHES |osc 6 soa ease oie 6 16 14 16 
Masons and tenders.......... .. a 8 9 18 
FRADEORI PTS fone octets & fers, says hie ve ls 18 ral 12 25 21 

SOLAS AT f MoreWepat eta ate te cetwta te ls 165 208 291 300 248 


a yellow line over the upper half of the heavy horizontal 
line. The length of the yellow line is made propor- 
tional to the amount of work done on that item, the 
entire heavy line representing volume rather than time, 
although it spans the period between the scheduled 
beginning and ending. It is therefore evident that the 
vatio of the length of the yellow line to the total length 
of the heavy line represents the proportion of the par- 
ticular item of work which has been completed. 

When work does not start on time a red line is drawn 
ever the lower half of the heavy white line and is con- 
tinued to the date when the work starts, when the 
yellow line is begun in its proper place. The red line 
therefore shows at a glance just how far behind work 
is upon the given item. Each week a piece of string 
is stretched vertically across the chart from the current 
date shown at the top of the sheet. If at any time 
the yellow lines extend beyond this string it indicates 
that the job is ahead of schedule on that particular 
item. 

“FINISHED TO SCHEDULE” 


Unusual attention was directed to the building by 
the advance publication of the proposed construction 
schedule and the issuing of periodic bulletins showing 
by photographs how it was being met floor by floor. 
Although the complete schedule was detailed nearly ten 
weeks in advance of the date of pouring the roof, the 
suggestion of publishing it was not made until some 
time later. Instructions were then given that work 
was to proceed exactly as on any other job. The prin- 
cipal dates in the construction schedule as published 
were as follows: 


Oct. ~6 Start superstructure 

Oct. 21 Finish pouring concrete, second floor 
Nov. 3 Finish pouring concrete, third floor 

Nov. 13 Finish pouring concrete, fourth floor 
Nov. 23 Finish pouring concrete, rocf 
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After making the usual allowance for stormy weather 
the schedule showed forty-two working days for com- 
pleting from foundations to roof the four-story con- 
crete building, which is 490 x 60 ft., with a 60-ft. square 
wing at each end, and has a plan area of 2.8 acres. 
Although the work was actually completed in forty 
days, this was not due to speeding up, but merely to 
the fact that the anticipated number of stormy days 
did not materialize. In a word, the schedule was met 


to a day so far as the actual working period was con- 
cerned. 


Thin Brick Reduces Paving Costs 


Nine Cents per Square Yard 


Improvement in Construction Methods Claimed in 
the Use of Grout, Instead of Water, for 
Moistening Cement-Sand Cushion 


By PARK H. MARTIN 
Borough Engineer, Avalon, Pa. 


INE cents per square yard was saved in the re- 

paving of California Avenue, Avalon, Pa., by re- 
ducing the depth of the brick blocks from 4 to 3 in., and 
what is believed to be an improvement over ordinary 
construction methods was inaugurated by moistening 
the cement-sand layer under the brick with grout in- 
stead of plain water, the latter having the tendency to 
wash the cement in the cushion layer from the top to 
the bottom, thus making a firm bond between brick sur- 
facing and concrete foundation difficult to secure. Em- 
powered by the council to buy all materials and engage 
all employees, the borough engineer had complete con- 
trol over operations and was unhampered by politics. 


ORIGINAL PAVEMENT 16 YEARS OLD 


California Avenue is the main business street of the 
town. The average daily traffic comprises 1200 to 1500 
automobiles, 300 trucks and 200 wagons. There is a 
double track street car line on the street, running to 
Pittsburgh, five miles distant, over which about 300 
cars pass daily. The street car tracks are in the center 
of the street, with a space of about 1014 ft. between 
each track and the curb. The total width of the street 
between curbs is 36 ft., and 75 per cent of the vehicles 
travel on the part of the street between the car track. 
and the curb, thus concentrating loads on relatively 
small portions of the paving. 

The avenue was first paved about 16 years ago, the 
construction involving a 6-in. concrete base, sand 
cushion and wire-cut brick, with sand filler. The street 
had become filled with low places and holes, due to the 
foundation giving out and also to the bad effect of the © 
street car tracks. Although the brick were badly 
chipped, they had not worn down on an average of more 
than 144 to 14 in. The main fault was that the base of 
the street had played out. 


3-INCH BLOCK RECOMMENDED 


The fact that the brick had served 16 years and only 
worn down 14 in. during a time when there had been 
heavy hauling with steel tired wagons led the writer 
to consider the use of 3-in. block. Observation showed 
that only 10 per cent of the present traffic is steel- 
tircd, the balance being rubber-tired. This being the 
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case there was apt to be less wear on the brick in the 
future than in the past, and the writer finally recom- 
mended to council the adoption of a 3-in. block on a 
eement-sand cushion with a grout filler. 

The old base was to be resurfaced and brought to 
grade with concrete unless it was found to be in too bad 
a condition; in such case it was then to be removed and 
a new concrete base laid. Not knowing the exact con- 
dition of the base—how much was good or bad or how 
much concrete would be necessary to bring it to grade— 
we did not see how a contractor could bid intelligently 
on the work, and it was decided that the borough could 
best do the work with its own labor. The borough 
engineer was given complete control. Bids were taken 
on 3-in. and 4-in. block, and as recommended by the 
engineer, 3-in. Dunn wire-cut-lug block were adopted. 
The contract was awarded to the Bessemer Limestone 
Company, of Youngstown, Ohio. 


LABOR SCARCE 


Labor was found to be very scarce, particularly be- 
cause of the 5-mile ride to Pittsburgh and the fact that 
Avalon is purely a residential district. Labor was first 
paid 2214 cents per hour and worked a 9-hour day, but 
men could not be held at that rate; 25 cents per hour 
was then paid, but we met with indifferent success. 
Finally 28 cents an hour was paid and only the best of 
men engaged, but still labor was scarce and independent. 
Teams were paid $6 per day of 9 hours. 

As there were about 450,000 brick taken up and we 
had no particular use for them it was decided to ad- 
vertise them for sale.- Council granted permission to 
sell about 200,000 of the old brick; the balance were 
stored for use around the borough. The writer fixed a 
price of $5 per thousand, the purchaser to haul the 
brick off the street. No trouble was found in disposing 
of the 200,000 brick to various people for drives, 
garages and chimneys. At this one stroke we salvaged 
$1,000, besides saving the expense of hauling and piling, 
an item which would have amounted to at least $1 per 
thousand. The foreman in charge of the work, who 
was an engineer, kept account of the number of square 
yards of brick taken up and hauled by any one pur- 
chaser; the number of square yards multiplied by 50 
brick per square yard gave the number each received. 


NEw BrRIck Cost $15.50 PER THOUSAND 


The new brick for the work cost the borough $15.50 
per thousand, f. 0. b. Ben Avon Station, the nearest 
freight depot. They were hauled by four different 
draymen at the rate of from $2.50 to $2.75 per thou- 
sand. The haul was all uphill and about 114 miles in 
length to the middle of the work. The price, of course, 
included the labor of loading and unloading the brick 
from off the cars and at the street. We believe we 
have made a saving of about 9 cents per square yard in 
the cost of the paving, by the difference in price be- 
tween the 3-in. and the 4-in. block and in the hauling, 
or a total saving of about $720 over the 4-in. block. 
Tests of brick were made by the Pittsburgh Testing 
Laboratory, and the average result is as follows: Abra- 
sion loss, 20.31 per cent; absorption gain, 2.66 per cent; 
crushing, 11,433 Ib. per square inch. The specified re- 
quirements were: Abrasion, under 24 per cent; ab- 
sorption, under 4 per cent; crushing, over 7500 lb. per 
square inch. All material met the tests. 
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Two brands of: cement were used—Universal and 
Crescent. All cement was tested by the Pittsburgh 
Testing Laboratory at the factory and all proved satis- 
factory. Cement cost $1.82 per barrel on the cars, and 
$1.92 per barrel in our cement house, with 40 cents per 
barrel allowed for containers. We accepted the price 
of $1.92 in the cement house, as the charge of 10 cents 
per barrel for hauling and unloading was as cheap as 
we could expect to do ourselves. Cement was all hauled 
by truck. The sand and gravel were purchased from 
the Rodgers Sand Company, of Pittsburgh, and was. 
nearly all delivered by trucks from its Allegheny 
yard, a haul of about 4 miles. It was all river sand 


GROUT, INSTEAD OF PLAIN WATER, WAS USED TO MOISTEN 
CEMENT-SAND CUSHION FOR THE BRICK PAVEMENT AT 
AVALON, PA. 


and gravel, and the cost on the job was as follows: 
Sand, $1.60 per ton; gravel, $1.40 per ton. 

Prepared asphalt expansion joints, 4% x 8 in., were 
laid along the curbs and cost $2.13 per 100 ft., f.o.b. 
Ben Avon. ‘ 

The Borough of Avalon owns a gasoline concrete 
mixer which it was the intention to use. It was found 
impractical, however, due to insufficient space between 
the car track and the curbs. The only way it could 
be used was by placing it on an intersecting street and 
hauling the concrete to the job. At some places the 
concrete was only 2 in. in depth and at others 4 in., and 
the space from the street car track to the curb was 
only about 10 ft. It was found, therefore, that the 
machine had to be moved too often to justify its use. 
The writer decided that hand mixing would be the 
cheapest and best. Accordingly a contract was made 
with James Very to lay the concrete base and also the 
brick. A price of 15 cents per linear foot of street 10 
ft. wide was made for laying the concrete, without re- 
gard to depth. It proved to be a fair price and satis- 
factory to both parties. A price of 1014 cents per 
square yard was agreed upon for the work of making 
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the cement-sand cushion, laying the brick, and apply- 

. ing the grout filler. This was to include the brick cull- 
ing, but we found that unless we culled the brick our- 
selves they were not culled. 

Under this arrangement Very’s men laid concrete one 
day and brick the next, the one operation always keep- 
ing pace with the other. A big advantage in this was 
that while the base was still green the cement-sand 
cushion could be laid, thus insuring a far better bond 
between the two than if four or five days elapsed be- 
tween the time of laying the concrete and that of laying 
the cushion. The concrete was laid in the proportions 
of 1:3:5. It was found essential to use a fine grade of 
gravel known as pea gravel to obtain the best results 
due to the shallow depth of concrete necessary to re- 
surface the old concrete. In many places, however, as 
much as 6 to 7 in. of concrete was required to bring the 
street to surface, and the average over the entire street 
was 4 in. 


CEMENT-SAND CUSHION 


The cement-sand cushion was mixed dry, 1 part 
cement to 4 parts sand. The concrete base was first 
wet with a sprinkling can and then the cushion was 
laid. The cushion was shaped with a template and be- 
fore the brick was laid it was sprinkled with a sprinkling 
can. Later in the work, the writer ordered that the 
empty cement sacks should be well shaken over the 
cushion after sprinkling and considerable cement was 
thus added to the top of the cushion. The brick were 
then laid and rolled. As a cushion of only 1 in. was 
laid, a 1000-lb. hand roller 30 in. in length was used 
and proved very satisfactory; it did not force the sand 
up between the brick and was quite a saving and con- 
venience. 

After rolling, the brick were culled, and then thor- 
oughly wet with a hose. This was done partly to add 
water to the cement-sand cushion as well as to wet the 
brick. The grout was then applied in the proportions 
of 1 part cement to 11% parts of sand. The first ap- 
plication was wet enough to run freely into the joints 
of the brick. After about 20 to 30 min., a second and 
thicker application was made. The grouting was al- 
ways the last thing done in the evening and the finished 
pavement was allowed to stand until the next morning. 


PROTECTION SAND ALLOWED TO REMAIN A WEEK 


The following morning, sand taken up from the old 
cushion was brought back and spread over the work 
finished the preceding evening. Several times during 
the day the borough street sprinkler would be hauled 


along the street-car track and the finished pavement 


would be thoroughly wet; this was not only done as a 
matter of good workmanship to aid in curing the cement 
but to also settle the dust which naturally would rise 
from the sand being used as a protection to the pave- 
ment. This protection sand was allowed to remain on 
for about a week and was then removed, but the 
sprinkling was kept up indefinitely, to lay the dust. The 
pavement was kept closed for from 10 to 12 days before 
being opened for traffic. This was not as long a time 
as we would have liked, but due to the large amount of 
travel during the summer months, we were forced to 
open after that length of time. 

The construction is what is called the semi-monolithic 
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style, for which it is claimed that the cement-sand 
cushion forms a bond between the concrete base and the 
brick. Theoretically this appears to be ail right, and as 
this was the first of this style of construction with 
which the writer had had anything to do, he naturally 
watched the results with interest, particular attention 
being paid to whether or not the cushion was setting 
not only to the base but to the brick, as claimed. Ex- 
aminations showed that while the cushion was setting, 
it was not adhering to either the base or the brick. 
This led us to consider the reasons why. We always 
found that the top of the cushion would not set as hard 
as the bottom. The cushion is mixed dry, the particles 
of cement being simply mixed throughout the sand, but 
in no way a part of the sand. Water applied to moisten 
the cushion soaks from top to bottom. This action 
separates the cement in the top of the cushion from the 
sand and carries it to the bottom. It also has the effect 
of washing or cleaning the sand. 

In mixing concrete the object is to coat every particle 
of gravel and sand with cement mortar. When each 
particle is coated and covered with the mortar, it 
naturally adheres. This action, however, does not occur 
in the cement-sand cushion. Instead of all of the par- 
ticles being coated with cement mortar the opposite 
takes place, the water cleaning the sand rather than | 
coating it. This led the writer to try the following 
form of sand cushion, which was adopted as a vast im- 
provement over the one just described: 


CUSHION MOISTENED WITH GROUT 


The cushion was mixed dry, placed on the street and 
shaped with a template. Instead of clean water, cement 
grout thin enough to flow from a sprinkling can was 
applied to the cushion, thoroughly wetting the top. The 
brick were then laid upon this cushion and rolled. A 
very much smaller amount of water was then applied to 
the brick than formerly—in fact only enough to wet the 
brick so that they would not absorb the cement grout. 
Then the-brick were culled and brick taken out at vari- 
ous places for inspection. It was found without ex- 
ception that the cement-sand cushion always clung to 
the bottom of the brick, thus proving that there was a 
complete bond, something which we never found until 
we applied the cement wash to the cushion. 

The writer feels satisfied that this is a big step in 
the construction of brick pavements of the semi-mono- 
lithic type. He believes further that it would be a good 
thing if, before applying or laying the cement-sand 
cushion upon the concrete base, a thin cement grout 
were sprinkled over the base, thus causing the cement- 
sand cushion to adhere to the base as well as to the 
brick. The writer believes this will equal the mono- 
lithic type of construction and will be far better in 
view of the fact that it permits continuous work with- 
out waiting for the base to get its initial set. It also 
permits walking over the top of the brick and is much 
better for rolling, as there is no danger of getting an 
uneven surface due to the concrete not being set, as is 
the case in the monolithic construction. 

The total cost of the work done was $14,089.87, from 
which should be deducted $291.50 paid by the gas com- 


' pany, leaving the cost to the borough $13,798.37. From 


this item $1,000 should be deducted for old brick 
sold from the street, leaving a total net cost to the 
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borough of $12,798.37. A total of 7875 sq. yd. of pav- 
ing was laid, giving a unit cost of $1.75 per square 
yard. This includes removing old brick, removing and 
hauling away old cushion, laying the concrete base, 
cement-sand cushion, grout filler, etc., and is made up 
as follows: 


Cost Per SQUARE YARD 


Cement-sand cushion, laying brick and grout filler......... $0.275 
g<in: GONCTECS Awe: ee Gas ose ee oon ree eer etree ogame 440 
Bricks (Nalini sewn wise overs. sore berg) eta sheny iee eae eke Wey alo eah oles mae: 
BriGke~ eter ee aie ee ee eels oe gat IRD cits. Mole howietoa.c0 : 620 
Removing old cushion, tearing up brick and hauling away, aah 

(ALC MEO on loco Sor coin) Oot ob Me yolnio Aba Ssh So <'o 290 
Expansion joint, testing brick, water, lumber and.tools.... .060 

Total Per SQUAT Se Van! ve tel evel o Cheer aon ate wee etrer ox eer won arte ae $1.79 


Deduct 4 cents for concrete laid for the gas company, leaving 
net cost to borough, $1.75 per square yard. 


While we were doing this work, the borough had let 
contracts to the amount of $35,000 for the paving of 
various other streets. 
sible contractor to do this 
work was as follows: 5 in. 
concrete base, ordinary sand 
cushion, 3 in. brick and sand 
filler, $2.12 per square yard. 
This does not include any ex- 
cavation, and compared with 
our cost of $1.75 per square 
yard shows a saving of 387 
cents per square yard, or that 
we have made a total saving 
of about $3,000. The differ- 
ence of 1 in. in the concrete 
base as laid by us and as bid 
by the contractor was more 
than made up by the fact that 
his bid covered an ordinary 
sand cushion and sand filler 
while we laid a cement-sand 
cushion and a grout filler. We 
have also made an additional 
saving of about $300 in in- 
spector’s fees, as it was nec- 
essary for us to retain an inspector on our own work. 

The street is about 4500 ft. long, and some parts have 
been laid and traveled over for about four months, and 
all of it for over two months. Its appearance is excel- 
lent, and the quality of work seems to be all that could 
be desired. 


Water for Canal Lockages 


From a study made of the water supply for the 
Panama Canal it was ascertained that an average of 
7.21 million cubic feet of water was used for each 
through lockage from ocean to ocean; that an average 
of 12,787.47 million cubic feet of water was wasted 
over Gatun spillway, or a sufficient quantity of water 
to make 1773 through lockages each month. Based 
on 30-day operation this would mean 59 lockages per 
day over and above the average traffic for the past year. 
According to the latest annual report of the governor 
of the Panama Canal, the maximum number of lockages 
which can be made in 24 hours is 48, assuming that 
one vessel leaves the upper flight at Gatun just as an- 
other enters the lower chamber, and vice versa, both 
chambers being used. 
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Appearance Governs Design of Park 


Avenue Bridge, Cincinnati 


Massive Abutments of Cellular Type Support 
Heavy Piers—Curved Outlines Adopted 
for Beams and Brackets 


By J. R. BIEDINGER 
Assistant Engineer, Engineering Department, City of 
Cincinnati 


EPLACING an old wrought-iron bridge which had 
become inadequate for modern traffic, the new rein- 
forced-concrete bridge which carries Park Avenue, Cin- 
cinnati, over the Kempér Lane ravine into Eden Park 
exemplifies the modern tendency toward suitable archi- 
tectural treatment. Among the special features 


designed to improve the appearance of the structure 
are the use of curved or arched outlines for stringers, 


ARCH RIBS COMPLETED AND FORMS REMOVED—NOTE MASSIVE APPEARANCE OF ABUTMENTS 


floorbeams and sidewalk brackets, molded capitals and 
bases for the spandrel columns, ogee moldings for the 
main outside ribs, and unity in the treatment of the 
approach spans, heavy cellular abutments and the piers 
above them. The design of these massive cellular abut- 
ments also contains elements of unusual interest in the 
use of inclosing slabs and molded copings. 


LOCATION AND GENERAL DIMENSIONS 


The Park Avenue Bridge, located symmetrically over 
the Kemper Lane ravine, and carrying Park Avenue 
into Eden Park, consists of a single main arch span 
180 ft. long, with massive abutments; above which are 
heavy piers to carry the roadway, with arched stringers 
similar to the arched approach spans on each side. The 
roadway is 40 ft. clear width. Two sidewalks, 12 ft. 6 
in. wide, are carried by cantilever cross-beams with 
curved outlines. 

The three main arch ribs are rectangular in section, 
the two outside ribs are 6 ft. 9 in. wide and the center 
rib 10 ft. wide—all varying in depth from 3 ft. at the 
crown to 6 ft. at the springing lines. The span is 180 
ft. and the rise 31 ft. for the center line of the arch 
ribs. The reinforcement consists of longitudinal rods 
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CURVING OUTLINES, MOLDINGS AND COLUMN CAPITALS, MASSIVE PIERS AND ABUTMENTS IMPROVE ARCHITECTURAL EFFECT 


amounting to 1 per cent of the crown section divided 
equally between the upper and lower sides. This longi- 
tudinal steel is well tied together with special 5<-in. 
bolts between plates to form U-bars. Where splices 
occur special clips are used. 

In order to insure accurate spacing of the longitudi- 
nal steel, which is quite heavy, special spacer frames, 
as illustrated in one of the drawings, were adopted. 


ARCHITECTURAL FEATURES 


As the structure is in line with one of the proposed 


boulevards of the city, as well as in Eden Park, par- 


ticular care was taken with the architectural treatment. 
The course of Kemper Lane is changed to make it pass 
under the center of the arch, and the sides of the ravine 
are graded to approximately the same slopes. Through- 
out the entire structure sharp corners and angles are 


eliminated as much as possible. Curved cantilever 
brackets carry the sidewalks and the posts of the open 
railings. Arch outlines are used for stringers and 
cross-beams, and paneled spandrel arches spring from 
molded capitals above the spandrel columns. These 
spandrel columns rest on molded bases on the arch ribs. 
The outside main ribs have large ogee moldings on the- 
top outside corners. 

Prominent skewbacks are seen in the massive-appear- 
ing abutments, which are also finished by ogee copings 
similar to those on the arch ribs. The architectural 
treatment of the approach spans and the retaining 
walls is made to harmonize with that of the main span. 
All panels and flat surfaces of the entire structure are 
bush-hammered. From the northeasterly corner of the 
bridge a concrete stairway follows the slope down to 
Kemper Lane. 
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CROSS-SECTION OF FLOOR ABOVE ARCH RIBS—ARCHED OUTLINES ARE USED FOR GIRDERS 


Tongue-and-groove expansion joints allow longitudi- 
nal movement of the deck, the l-in. vertical spaces of 
the joints are filled with tarred felt and the horizontal 
joints are formed by a thin layer of tar paper separat- 
ing the concrete surfaces. The floor adjacent to expan- 
sion joints is supported by cantilever beams. Rectangu- 
lar struts, as shown in the sectional drawing, are pro- 
/ternate Bars Bent up at 4 of Spar, 
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HALF PLAN OF TOP’ 


CELLULAR TYPE OF ABUTMENT—NORTH ABUTMENT SHOWN 


vided about every 25 ft. between the main ribs, to give 
lateral stiffness. 
The spandrel arches and also the approach arches 
were designed as beams and not as true arches. The 
cross-beams were designed as continuous beams over 
three supports, the overhang of the sidewalk brackets 
being considered as part of the beams in the design. 


LivE LoADS AND ALLOWABLE STRESSES 


The live loads used in the design are as follows: 
Roadway slabs, 600 lb. per square foot; sidewalk slabs, 
100 lb. per square foot; cross-beams and stringers, 20- 
ton road roller with 20 per cent impact or 150 lb.- per 
square foot on the roadway; arch ribs, 100 lb. per square 
foot over the entire bridge. A temperature variation 
of 60 deg. Fahr. was used in the design of the arch 
ribs. 

The allowable stresses were: Tension in steel rein- 
forcement, 18,000 lb. per square inch, except in the 
abutments, where 20,000 lb. was permitted; compression 
in concrete, 650 lb. per square inch in slabs and beams, 
and 700 lb. in the abutments. In the arch ribs a maxi- 
mum compressive unit stress of 650 lb. was allowed on 
the equivalent section (nm taken as 20) for dead and 
live load stresses and 800 lb. for the sum of all stresses, 
including temperature and rib shortening. As all beams 
are liberally provided with shear bars, a maximum value 
of 150 lb. per square inch was allowed in shear. 

On clay foundations the maximum soil pressure al- 


lowed was 4000 lb. per square foot; and on rock, 10,000 


lb. per square foot. 
CELLULAR ABUTMENTS 


The massive appearance of the main arch abutments 
was attained economically by using a cellular design, 
as indicated by one of the drawings. For each main 
arch rib there are two abutment ribs with sloping top 
surfaces, well reinforced with steel and tied into the 
stepped footing slabs with shear bars to insure ample 
strength. The footing slabs are stepped to give an 
added factor of safety against sliding on the founda- 
tions. The curtain walls on all four sides and the top 
slab, all reinforced with steel, inclose the abutments 
and give the appearance of solid blocks of concrete. 
Drainage pipes connected to a nearby sewer are placed 
in the floor of each abutment to prevent the accumula- 
tion of seepage water. 

The retaining walls are mainly of the buttressed 
type. As filled ground was encountered under some por- 
tion of these walls, it was found necessary to place sup- 


FEBRUARY 3, 1917 


porting walls carried to rock under the buttresses. The 
footings for these walls were so designed that the 
foundations receive practically uniform pressure. 

The structure was designed by the writer under the 
direction of the Engineering Department of Cincin- 
nati, of which Frank S. Krug is chief engineer and 
Frank L. Raschig, principal assistant engineer of the 
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Department of Structures. The construction was super- 
vised by Paul Laur, assistant engineer of construction, 
and R. J. Coffin, resident engineer. D. P. Foley is the 
contractor for the work. 


Advantages of Fixed Set-Back Lines 


Two chief advantages of establishing set-back lines 
have been pointed out by Nelson P. Lewis, chief engi- 
neer of the Board of Estimate and Apportionment, New 
York City, in a report to the Committee on City Plan. 
One is the protection of those who have bought and im- 
proved their property, particularly in residential dis- 
tricts, under restrictive covenants, which later expire 
and thus expose the property owner to loss and deprecia- 
tion when adjacent lots are improved by buildings flush 
with the property line. The other advantage is in the 
possibility of laying out streets of less width between 
street lines, which would yet serve the local traffic for 
many years. If more roadway capacity were then 
needed, part of the space between the street lines and 
the set-back lines could be added to the street. Thus 
a street could be paved at a smaller initial cost to the 
owners and the city would save the cost of maintaining 
an unnecessarily large area of pavement. This fixing 
of building lines back of the street lines should be done 
as part of the city plan, and would be limited to sections 
still undeveloped, or those of a distinctive character 
which it is desired to preserve. 
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Michigan Puts Selection of Road 


Types on Business Basis 


Road-Mile Method of Valuation Followed — 
Diagram Prepared to Show Relative Costs 
Per Vehicle-Mile for Different Surfaces 


By D. A. THOMAS 
Michigan State Highway Department 


HE Michigan State Highway Department, in com- 

mon with similar organizations in other states, has 
made a study of the selection of road types, and has 
reduced to tangible form a few principles which, to- 
gether with a knowledge of the capacity of different 
roads for service gained from experience, are useful in 
aiding county and township officials to choose the proper 
road to build. It is not believed that the problem of 
selection has been reduced to a finality. A few ideas 
are presented here, however, in the hope that they may 
be of some value to others and may promote the further 
study of the road situation necessary to produce roads 
which are above criticism and worthy of rank as engi- 
neering achievements and to reduce the present enor- 
mous waste of money available for highway purposes, 
in so far as it is possible to do this by proper selection. 


Roap Must SATIsFY USERS 


It is highly important that a road be satisfactory to 
a majority of its users; no road can otherwise be called 
good. If a road is built which is unsuited to the needs 
of the traffic or which is not maintained in a manner 
which will enable it to meet the demands made upon 
it, the people of a community often become prejudiced 
against all roads of the same type and frequently give 
preference to high-cost roads in locations where low- 
cost roads would suffice. This difficulty can largely be 
corrected by the selection of read surfaces which are 
calculated to meet the demands of the traffic. 

Gravel roads, for example, are popular in Michigan, 
and have demonstrated their ability to stand up under 
the average country road traffic, which is largely auto- 
mobile, but less than 400 vehicles per day. They con- 
stitute 3000 miles, or 60 per cent of the total improved . 
road mileage in the state to-day. In perhaps 85 per 
cent of the cases they are rendering satisfactory and 
efficient service. This figure could be bettered if all 
roads received uniformly good maintenance. The popu- 
larity of gravel roads, however, frequently leads local 
authorities to decide to construct them under condi- 
tions where they are certain to prove unsatisfactory 
and expensive. 


SELECTION OF SUITABLE TYPE OF ROAD REAL PROBLEM 


To select a road that is within the ability of the 
county to pay for is the real problem in many instances. 
Any type of road will prove expensive for only a few 
vehicles per day. It is desirable to study the local road- 
building materials from every standpoint, and to make 
the selection only after careful investigation. When in 
doubt, the cost and success of different types under 
similar conditions in other locations are good criterions 
to follow. 

Some concessions on the part of the user are often 
necessary. The sensible person fits his expenditures to 
his circumstances, and the same is true of communities. 
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Yet frequently we hear complaints because a county is 
not intersected everywhere with roads as smooth as a 
billiard table. As a matter of fact, Lake County, Michi- 
gan, one of the poorer counties of the state, is showing 
good judgment in restricting its road building to gravel 
roads costing $2,000 a mile. The county is not able 
to build roads costing $16,000 a mile as Wayne County 
is doing, and such expensive roads are not needed. 

Most estimates of a-county’s financial ability to build 
roads are based on the annual tax receipts, which are 
in proportion to the assessed valuation. This is not 
the most logical basis for sound judgment. A better 
measure is obtained by dividing the assessed valuation 
of a county by the road mileage within its borders, giv- 
ing the valuation per road-mile. It is not assumed that 
it will be necessary to build all the roads in a county, 
but the roads needing improvement will be in direct 
proportion to the total. Thus, of a number of counties 
under comparison that one should best be able to im- 
prove its roads which has the greatest valuation per 
road-mile, although all may have somewhat the same 
assessed valuation. 


‘VALUATION BY ROAD-MILE METHOD 


Lake County, which is rated at $3,980 per road-mile, 
is lowest in the point of road valuation. Thus it would 
take all the money that the county is assessed for to 
improve its roads at $4,000 per mile. At the other 

-extreme is Wayne County, with a valuation of $609,000 
per road-mile, which is 150 times as large as the road- 
mile valuation in Lake County. Under these conditions 
Wayne County is about nineteen times as able to build 
concrete roads at $16,000 per mile as Lake County is 
to build gravel roads at $2,000 per mile. Oakland 
County, adjoining Wayne County, has a valuation of 
$36,300 per road-mile. It has built, among others, sev- 
eral miles of concrete roads at $14,000 a mile, thereby 
stressing itself to about the same extent as Lake County. 

The desired end is of course to recommend, where they 
are needed, roads which will stress the counties to 
somewhat the same extent. Wayne County can under- 
take any improvements within reason. Oakland County 
can afford to build the heaviest-traveled roads of con- 
crete or brick where this type is necessary to take care 
of the travel, but from an economical standpoint can- 
not afford to build the lesser-traveled roads of these 
materials. : 


BARRY COUNTY ROADS AVERAGE $4,000 PER MILE 


Barry County, on the other hand, in the center of 
a rich agricultural district and adjoining Kent County, 
in which Grand Rapids is located, has a valuation per 
road-mile of only $16,950. So far its roads are built 
of gravel at an average cost of $4,000 per mile. It is 
conceivable, however, that this county may require roads 
of a higher class in the future. It is apparent at once 
that $16,000 concrete roads would burden the county, 
but it could afford to build bituminous-surfaced mac- 
adam roads at $9,000 per mile in about the same ratio 
of cost to valuation per road-mile as Lake and Oakland 
counties. 

Such a schedule as is proposed is subject to various 
modifications. As a matter of fact 9-ft. gravel roads, 
such as Lake County is building, cost on the average 
throughout the state $3,000 per mile. A selection can- 


a eS SS eee 


ENGINEERING RECORD 


not be made without a knowledge of local conditions, 
and the fact that a county possesses a low valuation 
per road-mile would not outlaw a certain type where 
the traffic actually demanded it. Finally, since a sys- 
tem of state-aid is in force in Michigan, and as the 
first cost is not the true cost of a road, the construc- 
tion costs used as the basis of comparison do not repre- 
sent the actual cost to:the county. Notwithstanding 
this, the principles here stated are valuable in determin- 
ing the extent to which it is wise for a county to go 
in building roads. 


How Roap FUNDS ARE WASTED 


Again, a road may be entirely satisfactory to its 
users, entirely within the ability of a county to pay 
for, but uneconomical. Such is usually the case where 
a high-cost road is built for a few vehicles per day. 
Perhaps in no other field where engineering knowledge 
is essential is there such a lack of the application of 
scientific principles as in the selection of road types. 
This is due to the fact that a large share of the money 
spent on roads is paid out by men who do not know 
what is needed. If a business man made the mistakes 
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that are made in highway construction he would be 
bankrupt inside of a year. Fortunately it is not pos- 
sible to bankrupt the taxpayers. From an engineering 
standpoint, however, it is the duty of those in charge 
to spend the money in a scientific and economical 
manner. 

In a system so large as to serve a whole state, nearly 
every type of road has its place, and the same is true 
of many counties. It is a familiar fact that in general 
the traffic over a road decreases as the distance from 
cities and towns becomes greater. It is the experience 
in Michigan that even on trunk lines the local traffic 
amounts to about 85 per cent of the total. -Yet there 
are those who would build nothing but high class, hard- 
surfaced roads everywhere without stopping to con- 
sider that to do so may sometimes be as ridiculous as 
to put on a dress suit to feed the cows. 

A careful study of traffic conditions and a count of 
the number and kind of vehicles passing over the road 
daily are of prime importance. In localities which are 


: financially able to carry out any improvements within 


reason the traffic is the logical basis on which to select 
a road. After making the necessary allowance for 
future increase, that type should be selected which ex- 
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perience has shown can be made to carry the traffic 


imposed upon it for the least annual cost, taking into 
account interest on the first cost, maintenance, and a 
sinking fund which will renew the surface when it 
wears out or will retire the bonds if built by bond 
issue. If analyzed, this type will usually show the 
least cost per vehicle-mile, 


WHAT Roaps REALLY Cost 


A table showing the annual cost and curves for the 
cost per vehicle-mile of several different types of roads 
have been prepared and are reproduced herewith. The 
construction and maintenance costs represent average 
values from the experience of the Michigan State High- 
way Department during the past two years, with small 
amounts added to provide for future betterments. 
Money is taken as worth 5 per cent. The sinking fund 
earns 3 per cent, and since most of the roads of Michi- 
gan are built with money derived from direct taxation 
rather than from bond issues it is assumed that the 
funds will be used for rebuilding or resurfacing as 
follows: Gravel and waterbound macadam roads resur- 
faced at the end of 5 years for one-half the original 
cost; bituminous macadam resurfaced at the end of 10 
years for one-half the original ccst; concrete resurfaced 
with bituminous concrete or otherwise rebuilt at the 
end of 15 years at a cost of $10,000 per mile; brick 
rebuilt at the end of 25 years at a cost of $18,000 per 
mile. 

The curves for the cost per vehicle-mile are dis- 
continued at the points shown because experience has 
proved that in general the type would not be satis- 
factory beyond the traffic limits shown. Thus the limit 
of a 9-ft. gravel road is 200 vehicles per day, that of 
a 16-ft. gravel road, 500 vehicles per day, etc. In case 
a road should be constructed or is serving for a greater 
number of vehicles per day than the limits given, the 
maintenance would probably cost more than the values 
assumed. As the upper limit for concrete and brick is 
approached a 16-ft. road would scarcely be able to care 
for the traffic, and it might be wise to build an 18-ft. 
road at a slightly greater cost. Hence the upper por- 
tion of the curve for brick is dotted. 


CuRVES AID SELECTION OF ROAD TYPES 


A number of interesting conclusions are apparent 
from a study of the curves. With the exception of con- 
crete and brick, which cost nearly the same per vehicle- 
mile because of the probable longer life and lower main- 
tenance cost of the latter, a type of road may be se- 
lected which may be expected to serve for an appre- 
ciably lower cost than others within certain limits. 
Concrete, for example, should be able to carry the maxi- 
mum of heavy travel in Michigan, say 2000 vehicles per 
day, at 0.20 cent per vehicle-mile. But if it were built 
for 200 vehicles per day, the cost to the county would 
be 2 cents for every vehicle that passed over the road. 
Evidently a 16-ft. gravel road which would carry this 
traffic for one-half the cost would be far more eco- 
nomical. 

It is almost an established fact that untreated water- 
bound macadam will not stand up any better than gravel 
under a traffic that is composed largely of automobiles, 
and, as the curve shows, it is much more expensive. 
When constructed and maintained with a bituminous 
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carpet, however, the life and the traffic limit are raised, 
and the cost is lowered. Thus treated, macadam forms 
an excellent intermediary between gravel and the higher 
types. 

It will be noted that when the traffic is near 200 
vehicles per day, the cost of a 16-ft. gravel road is 
about 0.30 cent higher than that of a 9-ft. gravel road, 
but the necessity of providing for future increase would 
make it advisable to construct the former. Similariy, 
when the traffic is too heavy for gravel and it is neces- 
sary to construct surface treated macadam or con- 
crete—the latter being more often built, since the 
former has not yet attained a wide use in the state— 
there is a great increase in the cost per vehicle-mile. 
It is desired of course to reduce this variation and keep 
the cost as low as possible. 


COSTS COMPARED 


Reference to the curves show that for the practical 
limit of a 16-ft. gravel road, 500 vehicles per day, the 
cost per vehicle-mile is 0.40 cent, and that on a bitumi- 
nous-surfaced macadam for 800 vehicles per day the 
cost is the same. The difference between the total an- 
nual costs given in the table is $466. Theoretirally, 
therefore, if the traffic does not exceed 800 vehicles 
per day we could afford to spend $466 plus $150 (the 
assumed maintenance for the gravel road below 500 
vehicles per day), or about $600 per mile per year in 
the maintenance of the gravel road before it would be 
economical to build bituminous-surfaced macadam, pro- 
vided that for that sum the road could be kept in a 
satisfactory condition. Practically, however, a gravel 
road carrying 800 vehicles per day would be in a con- 
tinual state of repair and decidedly unsatisfactory. 

Depending on local conditions entirely, the gap be- 
tween a gravel and a higher-class road may be bridged 
to a certain extent by paying more for the maintenance. 
When a county is financially able to build a better road 
for traffic in excess of 500 vehicles per day it should 
do so by all means. Without doubt future increase will 
in time make the road economically suited to the trafiic 
passing over it. 


Panama Chain Fenders Tested 


On Sept. 4, 1915, the 8.S. Luz Blanca, navigating the 
Panama Canal, approached the lower end of Miraflores 
locks while the chain fender was up and the semaphore . 
in the danger position. The vessel, according to Major- 
Gen. Goethals’ latest annual report, struck the fender 
and without appreciably stopping its headway broke the 
chain. The fact that the machine had been blocked - 
made it impossible for the fender to operate. Never- 
theless, the apparent ease with which the vessel went. . 
through the chain called attention to the desirability 
of a working test to determine the effectiveness of the 
fenders, and a committee was appointed to make a 
series of experiments upon one of the chain-fender 
machines at Gatun. Considerable data were obtained, 
and the results of the tests indicated that the chain- 
fender machines will operate satisfactorily when prop- 
erly adjusted and that no difficulty would be encount- 
ered in stopping any vessel approaching the locks at a 
speed under 2 miles per hour. Some minor modifications. 
were made in the apparatus. 


HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 


‘Canvas Gavered Timber Coffer Lets 
Contractor Out Cheaply. 


HE HIGH COST of steel sheet piling led the con- 
tractors for a 150-ft. highway drawbridge over the 
Obion River near Dyersburg, Tenn., to use Wakefield 
piles covered with tarpaulin for the 18-ft. circular cen- 
ter-pier cofferdam, thereby 
saving $1,500. The piles 


trusses will permit, or, for a width of 2 or 3 ft., roofing 
and sheeting may be removed for the full span between 
two trussed rafters. The piles are rafted to a conveni- 
ent location alongside the wharf and are picked up by 
a floating derrick and lowered through the holes in the 
roof, care being taken to have them enter the mud on 
such a batter that they can be easily sprung into place 
under the cap when driven 
to the proper depth. 


were made from 2 x 10-in. 
planks 22 ft. long, driven 
about 714 ft. below the bot- 
tom of the pier. The bear- 
ing piles, 35 ft. long, were 
driven on 38-ft. centers, after 
the Wakefield piling had 
been driven and an orange- 
peel bucket had excavated 
the caisson 6 ft. below the 
bed of the river and 13% ft. 
below the normal water level. 


anything. 


ONCE there was a man who reasoned that if 
he didn’t give anything away, he’d be rich 
from what ke saved. 


BUT everybody ae on to him. He didn’t get 


AND there was sites fellow who figured he 
didn’t have anything to give. 

BUT others had a better sense of values. They 
stole from him and he didn’t even get credit. 


HERE’S THE POINT: If we publish your ideas 
in the Hints for the Contractor section, you’ll 
get pay for them—and credit, too. 


On the work shown in 
the illustrations, the length 
of piles used was between 
60 and 65 ft. The depth of 
the water was about 20 ft., 
and the piles usually sank 
of their own weight until 
only 15 to 20 ft. remained 
projecting above the roof: 
Thus the piles were “driven” 
for a depth of about 35 
ft. by the use of the cable 


After the work was under 
way the county officials, 
who constituted the inspectors, but were not engineers, 
insisted on having the caisson pumped dry to see the 
character of the foundation before concrete was placed 
on the bearing piles. To accomplish this cheaply the 
contractor sewed together two strips of tarpaulin 5 ft. 
wide and 70 ft. long, making a width of 10 ft. The 
canvas was given two coats of oil and then wrapped on 
the outside of the piling, leaving about 2 ft. to lay 
horizontal on the river bed. This lap was weighted 
down with excavation, making a sufficiently tight seal 
to permit unwatering the caisson quickly. The total 
cost of the tarpaulin was $52. 

The work was carried out by the Vincennes Bridge 
Company, for which O. Bundy acted as constructing 
engineer. 


Pull Long Piles Down Through Roof to 
Strengthen Wharf 


LONG the San Francisco waterfront wherever it is 

necessary to drive piles in a wharf with a shed al- 
ready upon it a construction scheme has been ‘developed 
which permits of rapid progress. The piles are lowered 
through the roof as far as they will go of their own 
weight, after which they are pulled down by a cable 
wound on the drum of a small pile driver operating on 
the floor of the wharf and with leads short enough to 
pass under the roof truss. When the head of the pile is 
down to within a few feet of floor level the driver is 
moved up over the pile and the hammer completes the 
driving, a follower being used to get it down to a level 
at which it can be crowded under the cap. 

In repairing wharves which require additional piles, 
the location of each pile is first determined and marked 
upon the roof. Holes are then cut in the roof, usually 
about 3 ft. square, as near these locations as roof 
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from the winding drum of 
the driver. 

The tackle for pulling down the piles was a snatch 
block secured to the cap, through which ran the cable 
from the sheave at the head of the driver leads to an- 
other block attached to a short length of cable wrapped 
around the head of the pile by a helper on the roof. 
The mud bottom along portions of the San Francisco 
waterfront is so soft that there is no difficulty in pull- 
ing these piles down almost to floor level with the ordi- 
nary small driver engine with 8 x 10-in. cylinders. 

Just before putting the follower on the pile for final 
driving, the head is beveled slightly with an adz on the 
side next to the cap. When the follower has driven it to 


BOOM STEPPED IN LEADS PASSES PILES THROUGH ROOF TO SMALL 
DRIVER UNDER PIERSHED 
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INSIDE SHED, SMALL DRIVER PULLS PILES DOWN WITHIN REACH 
OF HAMMER 


the proper level the pile usually tends, assisted by the 
bevel, to spring under the cap. The tightness of the 
joint can be controlled to a nicety by the amount of 
bevel and the exact depth to which the pile is driven. 
The custom is usually to force the new pile under the 
cap with a fit so tight that the cap will be raised about 
1g in., or enough to take a considerable portion of the 
strain on the new pile. When the pile is ready to be 
sprung under. the cap the line from the driver is passed 
around it and around the far side of the cap, so that 
tightening up the line forces the new pile into place. 
Finally, a drift bolt is driven through the cap and into 
the pile to hold it in place. 

One of the pile drivers built by the harbor commis- 
sion is used as a derrick in this work, a 96-ft. pile boom 
being stepped between the leads. The large end of the 
pile is butted against timbers about 24 ft. above the 
deck of the barge. The pile is then raised and lowered 
as a derrick boom by a line to its smaller end passing 
over the sheave at the head of the leads. Of course this 
rig does not permit of swinging the boom, but as the 
barge itself can be quickly turned by shore lines, the 
same result is accomplished, and the crew can pick up 
the floating piles and drop them through the holes in 
the roof. 

The work on the San Francisco harbor front is un- 
der the direction of the Board of State Harbor Commis- 
sioners, of which Frank G. White is chief engineer. 


Four Men Hoist Forms for Large Building 
with Hinged Traveler on Casters 


NE OF THE TRAVELERS shown in the illustra- 
tion, operated with a hand crab by four men, 
handled ali the forms from each floor level to the next 
for each unit on the large reinforced-concrete building 
in Hoboken, N. J., the construction of which is described 
on page 171 of this issue. 
The traveler, as shown in the accompanying sketch, 
consisted of a framed boom of light timbers hinged 
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near its lower end on a long bolt passing through the 
top of a low frame built on a square timber platform 
mounted on four large casters. The crab was set on 
the lower end of this boom at such a distance below 
the hinge as to balance the boom almost perfectly. The 
boom was held in position when raised by two planks, 
hinged to it near its upper end, and footed on the for- 
ward corners of the platform. 

In use, the rig would be set in an elevator shaft or 
at the edge of a completed section of the floor above. 
As the forms were stripped, the panels would be car- 
ried short distances and piled under the end of the 
boom. 

Two men hooked them on to these piles as they 
were made and hoisted them to the level above, where 
two other men landed them. It frequently happened 
that before all the forms were stripped which it was 
desirable to hoist at a given point, the work had pro- 
gressed until the traveler was standing, surrounded by 
concreted formwork, in a hole temporarily left in the 
floor above. It was for this reason that the boom was 
hinged. This only made it necessary to leave a suf- 
ficient opening in the forms of the upper floor to permit 
swinging the boom down to a horizontal position. The 
traveler could then be rolled along the floor below by 
the two men at that level to the next point where it was 
wanted. 

The device was used by the contractors for the puild- 
ing mentioned, the Turner Construction Company, for 
whom the work was carried out by Albert Larsen, su- 
perintendent. 


ie Use Woah ond Staple to 
ONE Boor upright 


PLAN OF LEG 


BOOM OF LIGHT TRAVELER FOR HOISTING FORMS RAISED AND 
LOWERED THROUGH HOLES IN FLOOR ABOVE 
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Concrete Lining of Channel Bed Flooded to 
Protect It from Freezing 


By ALBERT S. FRY 
Memphis, Tenn. 


HE PHOTOGRAPH shows conditions which made 
ai bi easy for the Koehler Brothers-Fowler Construc- 
tion Company, of Memphis, to protect from frost con- 
crete laid in the floor of a drainage channel in that city 
by flooding it at night with water. The slab shown, 


which had set long enough not to be injured by flooding 
it, is part of the curved-slab lining placed in the bottom 
At the time it was placed the tem- 


of Gayoso Bayou. 


CURVED CONCRETE SLAB, LAID ON BOTTOM OF CHANNEL, PROTECTED BY FLOODING DURING 


SEVERE COLD SNAP 


perature was above freezing during the day time but 
fell at night to 10 deg. above zero. The waters of the 
Bayou were diverted around this part of the work, and 
water was kept out of the section being concreted by a 
low earth barrier at its end. When it was known that 
the temperature would drop to a low point during the 
night, it was a simple matter to cut the earth barrier, 
open up the dam which diverted the Bayou and flood the 
concrete to a sufficient depth to protect it. 

The work is part of the project being carried out by 
tne city of Memphis to afford protection against Missis- 
sippi River overflows. 


Old Touring Car, Rigged to Haul Trailer on 
Road Contract, Does Work of Four Teams 


By J. C. BENTLEY 
Engineer and Contractor, Elizabeth, N. J. 


HE TRACTOR and trailer illustrated herewith was 

used on the concrete-road job in Lakewood, N. J., 
described on page 184. It consisted of a 1910 Thomas 
touring car with a 40-hp. motor and a 2-yd. Eagle dump 
wagon. : 

The touring car was remodeled as follows: Four- 
inch solid tires replaced pneumatic tires upon rear 


ENGINEERING RECORD 


VoL. 75, Nor) 


wheels; two additional leaves were added to each rear 
spring; gears upon the jack shaft were reduced and a 
fifth wheel was placed upon the chassis over the rear 
axle. This originally was the entire cradle from the 
front axle of the dump wagon, but was later replaced 
by a small cast-iron rocker, which the kingpin of the 
dumper engaged. With this arrangement there was 
more flexibility between the two units. The trailer was 
the standard 2-yd. dumper, and compression cups were 
installed on the hub of the wheels to insure proper lubri- 
cation. 

Stone, sand, cement and excavated material were 
hauled by this unit. The average load was 5000 lb., but 


when hauling cement, 70 to 75 
bags, or 7000 bbl., was fre- 
quently hauled. The total dead 
weight of the outfit was 5300 
lb. Of this the front axle 
carried 1900 lb., the rear axle 
(tractor) 2400 lb., and the 
trailer axle 1000 lb. When 
loaded with 7000 lb. the live 
load was distributed as fol- 
lows: Front axle, 200 Ib.; 
rear axle, 2000 lb., and trailer 
axle, 4800 lb. 

The- operating speed was 
about 12 miles per hour and 
the gasoline consumption 
about 1 gal. every 8 miles. No 
daily record was kept other 
than to keep track of the num- 
ber of loads hauled from time 
to time. One of these records 
showed twenty-eight 2-yd. 
loads of stone hauled and 
dumped 14 mile from the car- 
unloading point in four hours. 
Stone was unloaded through a 
trestle and only 45 to 60 sec- 
onds were required to obtain a load. Teams at the same 
time made 12 to 14 trips each with 114-yd. loads. 

On good hard roads this outfit worked very well, doing 
the work of three and four teams, depending on the 
haul. Care had to be exercised whenever the full power 
of the motor was required because of the light rear con- 
struction of the tractor. Several parts were broken 
until the working limit was discovered. 

Everything considered, the experiment proved very 
satisfactory and has convinced the writer that a small- 
capacity truck with a properly constructed trailer will 
be of more service,on small highway contracts than the 
larger trucks which he at one time operated. 


TOURING CAR CONVERTED INTO TRACTOR 
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NEWS OF THE WEEK 


Passing Events in the Civil Engineering and Contracting Fields 


Foreign Trade Discussed in 
Pittsburgh 


Leading Business Men from 
Section in Attendance 


Every 


Co-operation was the dominant note 
of the Fourth National Foreign Trade 
Convention which met in Pittsburgh last 
week. It was sounded in every general 
meeting and every group session. Fi- 
nally it was crystallized in the report of 
the National Foreign Trade Council on 
the Webb Bill, where it was pointed out 
that the nations of Europe have devel- 
oped their foreign trade co-operatively 
and are planning still more extensive 
and intensive co-operation after the 
war. The German Government’s co-op- 
eration with her manufacturers is pro- 
verbial. Now England and her colonies 
are planning an economic alliance, 
while similar broad plans are in the 
making as between the Entente Allies, 
on the one hand, and the Central Pow- 
ers on the other. Moreover, it is cer- 
tain that Germany at least, and proba- 
bly France and England, will arrange 
to buy co-operatively in the United 
States after the war is over. Only in 
the United States are individual compa- 
nies left to stand alone in the develop- 
ment of foreign trade. This individual- 
istic procedure must give way to co-op- 
eration if we are to win and keep such a 
share of foreign trade as will introduce 
a shock-absorbing diversity factor into 
our economic affairs. 

Aside from this dominant note of co- 
operation, the main points emphasized 
were the dependence of foreign trade on 
foreign investment, on banking facili- 
ties, on a sound shipping policy. 


Group Sessions 


Of the group sessions—covering for- 
eign credits, co-operation in foreign 
trade, banking and investment, educa- 
tion for foreign trade, function of the 
export commission house and the prob- 
lems of the smaller manufacturer and 
merchant—the latter. by far, was the 
most popular. Practically every prob- 
lem of foreign trade expansion that 
confronts the smaller manufacturer and 
merchant when he desires to sell over- 
seas had been covered in advance by a 
series of questions and answers, availa- 
ble to the convention in pamphlet form. 
These questions and answers gave the 
text for the contribution of a great va- 
riety and volume of valuable experi- 
ences of the manufacturers and mer- 
chants present. So keen was the inter- 
est that instead of the one session of 
this group that had been planned, four 
were necessary to dispose of the ques- 
tions and problems raised. 

Of individual papers, it is possible to 


S. T. Henry 


Appreciation by E. J. Mehren, 
Editor, Engineering Record 


An 


S. T. Henry has resigned as second 
vice-president of the McGraw Publish- 
ing Company Inc., and on Feb. 1 be- 
came identified with the American In- 
ternational Corporation, New York, as 
vice-president of a subsidiary organi- 
zation which will handle the export of 
contractors’ machinery and equipment. 


Copyright Underwood & Underwood 


Ss. T. HENRY 


Details regarding the new company 
will be found elsewhere in this section. 

In his comparatively brief career 
with the McGraw Publishing Company 
Henry has made remarkable progress. 
Entering the organization, fresh from 
college, in August, 1904, as an assist- 
ant on the editorial staff of the Engi- 
neering Record, he rose rapidly through 
the positions of western editor, Cleve- 
land advertising representative, and 
western manager of the paper to the 
junior vice-presidency of the company. 
Since his promotion to a. general ex- 
ecutive position, his duties have per- 
tained to all the properties of the com- 
pany, including, in addition to the En- 
gineering Record, the Electrical Worid, 
the Electric Railway Journal and 
Metallurgical & Chemical Engineering 
and Electrical Merchandising. 

His rapid rise and his present step 
to a position of very great responsibil- 
ity are not only a source of gratifica- 


tion to his many friends, but should 
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Debate First Tentative Valua- 
tions at Washington 


First Two Days of Hearing Develop In- 
teresting Problems—Does Not Reach 
Largest Issues 


None of the really big questions were 
taken up in detail in the first two days 
of the hearing in Washington this week, 
beginning Monday, before the Inter- 
state Commerce Commission relative 
to the tentative valuations of the At- 
lanta, Birmingham & Atlantic Railway 
and the Texas Midland Railroad. The 
impossibility, however, of . separating 
the minor questions from the funda- 
mental principles of valuation was in- 
dicated by the numerous digressions to 
such principles. As had been expected, 
the carriers disagreed with almost 
every feature of the reports, while on 
the other hand the state commissions 
in some instances thought the Division 
of Valuation had been too liberal. The | 
attendance was greater than at any of 
the previous valuation hearings. 


Parties to the Proceedings 


The proceedings were conducted by 
the commission—the carriers, the state 
commissions, the Division of Valuation 
and any other interested parties in turn 
expressing their views on various pre- 
determined issues. The chief repre- 
sentatives were W. G. Brantley and 
Pierce Butler for the Atlanta, Birming- 
ham & Atlantic (referred to as the A. 
B. & A) and the Texas Midland respec- 
tively; Thomas W. Hulme, for the 
Presidents’ Conference Committee, C. 
B. Aitchison, for the state commissions, 
and Charles A. Prouty, director of val- 
uation, and P. J. Farrell, for the Divi- 
sion of Valuation. Among the other 
representatives was one for the four 
railway brotherhoods. 

The issues were based on the A. B. 
& A. report, that road being much the 
larger of the two. Twenty issues not 
involving the taking of testimony were 
listed, together with twenty-one involv- 
ing general principles on which testi- 
mony should be taken. Ten of the first 
group were disposed of in the first two 
days. In many of the issues the Texas 
Midland took no part. 


General Points Raised 


Before the taking up of the separate 
issues several general points were 
raised. Mr. Hulme urged the commis- 
sion to realize that the problems of the 
large roads were not presented by these 
small roads. Mr. Brantley and Mr. 
Butler presented similar motions, which 
were not sustained, that the proceed- 
ings be abandoned until complete val- 
uations in proper form had been made. 
Each gave a long list of particulars. 
Director Prouty held, however, that 
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only by presentation and discussion of 
such tentative valuations could the Di- 
vision of Valuation know the carriers’ 
objections to its figures. 

One point of general practice in 
which' there was sharp disagreement 
was the extent to which the division had 
admitted the carriers into its confi- 
dence. Mr. Brantley held that it had 
been done only to a limited extent. Di- 
rector Prouty mentioned the insistence 
by the government that the carrier be 
represented in the field, the making of 
duplicate notes, and the invitation to 
the carrier to watch the computations. 
Only in the fixing of unit prices and 
the treatment of land had the division 
decided it could not co-operate. Mr. 
Brantley insisted,- however, that this 
was co-operation only as to the bare 
bones of the property. 


Clearing and Grubbing 


Clearing-and grubbing was the first 
issue. The division had declared that 
the present-day conditions as to forests 
of the land adjoining the right-of-way 
should govern, being the only ones free 
from speculation. Mr. Brantley held 
that original historical conditions 
should be assumed, as the only ones 
free from speculation, admitting, how- 
ever, that he would gladly accept the 
other view if applied as well to built-up 
districts, where, he said, the principle 
would demand the purchase and razing 
of assumed buildings. Director Prouty 
would not admit the possibility of a 
correct guess as to the buildings that 
would be encountered. C. E. Elmquist 
for the state commissions said that 
both views as to clearing and grubbing 
involved assumptions; that in reproduc- 
tion there would be no clearing or grub- 
bing, and none should be allowed. 


Joint Property 


On the second issue, property jointly 
used, Mr. Butler took exception to the 
division’s course. He held that in ex- 
cluding the Texas Midland’s two ter- 
minals and 14 miles of its main line in 
the middle, just because these were not 
owned by the Texas Midland, the road 
was rendered incapable of public serv- 
ice. He held that all carrier property 
used but not owned should appear in 
reproduction cost, with the facts ex- 
plained. Director Prouty said reference 
alone to such property was enough. 
The division was unwilling, he said, to 
duplicate the property, and to keep the 
cost of inventory within reason it was 
necessary to deal with each carrier’s 
own property when that carrier was 
under valuation. 

What Mr. Brantley called the reverse 
of this case was brought up by the third 
issue—telegraph line along the A. B. 
& A. The latter road claimed to have 
built this line and to have permitted the 
Western Union, by a contract, to take 
over the line and add wires, the A. B 
& A. retaining two wires exclusively, 
however, and having preferential rights 
over others. No allowance was made 
in the tentative valuation, however, and 
the railroad was the loser. This ques- 
tion was deferred pending a statement 


from the Western Union regarding the 
facts of ownership. 


Property Owned But Not Used 


Another phase of the general ques- 
tion of divided ownership or use was 
raised by the fourth issue—track leased 
to the Woodward Iron Company. Ac- 
cording to Mr. Brantley, the A. B. & A. 
had started a 14-mi. line and abandoned 
it, had (while in receivership) been or- 
dered by the courts to complete it, had 
operated it two or three years at a loss, 
owing to stagnation of the territory 
served, and had then leased it for a 
nominal rental to the Woodward Iron 
Company, reserving the right to oper- 
ate over the entire line, but in fact 
using only 2 miles. He thought the 
company ought not to be penalized for 
having made a bargain eliminating a 
loss, and thought the court’s order to 
complete the road sufficient answer to 
Mr. Aitchison’s proposal that this be 
simply classed as an unfortunate ven- 
ture. The division excluded this from 
its summary of reproduction cost, while 
the carrier claimed it. The division’s 
answer was that on the date of valua- 
tion it was not in use for common- 
carrier purposes, the Atlanta Terminal 
Company, of which the A. B. & A. was 
lessee, and not the A. B. & A. itself, 
being owner of the line in question. 


Form of Report 


The next six issues were discussed 
in two groups, one having to do with 
liquid assets—working capital, materi- 
als and supplies and current assets— 


the other with donations to predecessor. 


companies, and deeds upon nominal con- 
sideration. Perhaps more important 
than anything brought out on these 
points was the general question that 
repeatedly came up—the form of the 
tentative valuations, and what they in- 
cluded. Mr. Butler thought that as pre- 
sented they excluded all the supporting 
data in the supplementary land, engi- 
neering and accounting reports, and 
following the signature in the main re- 
port. On that basis he thought none 
of the tentative valuation, if made final, 
would be acceptable as prima facie evi- 
dence. Mr. Farrell thought it clear 
enough that the whole report was to be 
taken together. The question of the 
proper form of the report, and whether 
there shall be an ultimate finding of 
value, is one, however, in which there is 
apparently some doubt, both among the 
representatives of the Division of Val- 
uation and among those of the carriers. 


Highway Courses at University 
of Kentucky February 5 to 10 


Short courses in highway engineering 
will be held Feb. 5 to 10 at the Uni- 
versity of Kentucky. During the last 
three years the attendance at these 
courses has increased from 50 to more 
than 200. It is expected that this year’s 
enrolment will exceed past records. The 
instruction is directed by the highway 
engineering department of the univer- 
sity, of which Prof. D. V. Terrell has 
charge. 
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Foreign Trade Discussed in 
Pittsburgh 


CONTINUED FROM PAGE 201 


Straight, vice-president of the Ameri- 
can International Corporation, New 
York, made a strong plea for the adop- 
tion of a bargaining tariff. C. K. Mc- 
Intosh, vice-president of the Bank of 
California, San Francisco, argued for 
extensive educational work which would 
impress upon everybody “from the chief 
magistrate to the humblest citizen” that 
individual prosperity is inseparably 
bound up with foreign trade and gen- 
eral industrial conditions. The subject 
of foreign loans here during the war 
period was taken up by Festus J. Wade, 
president of the Mercantile Trust Com- 
pany, St. Louis. He declared it his be- 
lief that every dollar of obligations con- 
tracted here during the war would be 
paid and that there need be no fear 
whatsoever of repudiation. If the for- 
eign nations were to repudiate these ob- 
ligations, trade between those countries 
and the United States would necessarily 
stop. a result that woaid be disastrous 
to the European nations, particularly 
under the conditions which will obtain 
at the close of the war. 


Reports Presented 


Among the stimulating and valuable 
reports presented were the following: 
Industrial reconstruction in Europe, ex- 
amples of American export enterprise, 
suggested methods of co-operation in 
foreign trade, the Webb Bill, world 
shipping conditions and the American 
merchant marine; world trade con- 
ditions after the European war. 

The sentiment of the convention, as 
a whole, was summed up in the report 
of the General Convention Committee. 
As has been customary in the past, no 
resolutions were presented. . The com- 
mittee merely reported what it consid- 
ered to be the consensus of the conven- 
tion, as developed in the papers and 
discussions. 

It pointed out that the development 
of our foreign trade depends upon our 
resources, on our enterprise and on the 
education of a body of young men fitted 
for the demands of foreign trade and 
anxious to participate therein. It de- 
pends further on the participation of a 
large number of moderate-sized firms. 
The government, the report stated, can 
help in many directions—by making 
suitable commercial treaties, by collect- 
ing from abroad and disseminating here 
information regarding foreign require- 
ments, by permitting co-operation, etc. 
—hbut in the last analysis our success 
will depend upon the initiative and 
ability of our merchants. 


Should Pass Webb Bill 


The greater part of the report, which 
was, however, brief, was devoted to 
those matters of a legislative character 
which now press for solution. The 
need for the prompt passage of the 
Webb Bill was again emphasized, while 
the necessity of a sound shipping policy, 


of straightening out the treaty situa- 


tion, which has been turned topsy-turvy 
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by the war, and of a flexible tariff, was 
discussed in some detail. 

Finally, it was pointed out that many 
different departments of the govern- 
ment need to co-operate in order that 
every facility may be offered for for- 
eign-trade expansion. The legislative 
features have been emphasized above, 
but the Department of State, the De- 
partment of Commerce, the Federal 
Trade Commission, the Shipping Board, 
the Federal Reserve Board and the 
Tariff Commission (soon to be ap- 
pointed) all have certain functions 
with a more or less direct bearing on 
export trade. 


New York Central Railroad 
Plans $20,000,000 Cutoff 


A reduction of two to five days on 
freight shipments between New York, 
New England, and the West, together 
with relief of freight congestion at va- 
rious points and provision for growth 
of commerce for many years, is the 
promised result of the so-called ‘‘Castle- 
ton cutoff” improvement of the New 
York Central Railroad. After ten years 
of planning the road has reached the 
point of readiness. for construction 
work. Official announcement was made 
of the plans in an address made this 
week by H. Leroy Austin of Albany, 
counsel for the New York Central. 

The new cutoff, 20 miles long, will 
double the freight capacity of the New 
York Central and nearly double the pas- 
senger capacity. The bridge to be 
thrown across the Hudson two miles 
south of Castleton, which will cost 
$5,000,000, must be completed by 1920. 
The whole project involves the expendi- 
ture of $20,000,000. 


Engineers’ Status in Ohio 
Needs Correcting 


Concerted effort on the part of en- 
gineers in Ohio to effect a revision of 
laws which will dignify their profes- 
sional services so as to make unnec- 
essary a public letting to the lowest 
and best bidder was called for at the 
Ohio Engineering Society meeting Feb. 
1 by W. J. Sherman. 

The status of the engineer practising 
in Ohio is briefly reviewed as follows: 
In the opinion of many solicitors he 
cannot be engaged at a fee in excess 
of $500 without a public advertisement 
and an award to the lowest and best 
bidder. A lawful contract cannot be 
entered into for his services unless it 
is certified that there is money enough 
in the fund that has not been otherwise 
appropriated. In many, and perhaps 
most, instances there is no money in 
the fund and cannot be until the bonds 
have been sold. Bonds cannot be sold 
until plans have been adopted and esti- 
mates approved. The services of an 
engineer are required before the plans 
and estimates can be submitted, and 
even though money be in the fund when 
the service contract is executed, it is 
likely to be transferred to the general 
fund at the end of the calendar year. 
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be an inspiration to all the younger 
readers of the Engineering Record. He 
came to the McGraw Publishing Com- 
pany inexperienced in publishing work 
and unknown to the organization. Yet 
so well did he perform his appointed 
tasks that in 10 years he had run the 
gamut of positions on the Engineering 
Record and had been graduated to an 
executive post in one of the great tech- 
nical publishing organizations of the 
country. Now, at the age of 35, with a 
matured judgment, born of the respon- 
sibilities he has had to carry, he steps 
into a still broader field—one in which 
his influence can, and undoubtedly will, 
be felt internationally. 


Reasons for His Success 


Those who know Henry intimately 
will not need to be told the character- 
istics that have brought him such singu- 
lar success. No one can meet him 
without catching his enthusiasm; no 
one ever put a difficulty before him 
without finding a sympathetic response 
and receiving any assistance which lay 
in his power. These qualities, com- 
bined with exceptional mental alertness, 
great capacity for work and ability to 
sense the big possibilities of plans, have 
made him a marked man in every circle 
in which he has moved. 

Of course—and this is said to the 
younger men—his success did not come 
automatically. While endowed with ex- 
ceptional abilities, he has made effective 
use of them by doing a prodigious 
amount of work and by never shunning 
new responsibilities. 

He has always attached great im- 
portance to his physical condition— 
due to his experience as a member of 
the track team in college. These physi- 
cal precautions may appear, to the 
average young man, to be trivialities, 
but they are the foundation on which 
Henry’s exuberant good health is built, 
and this good health, in turn, is re- 
flected in his clear-headedness and his 
enthusiasm. He himself, we have no 
doubt, would attribute much of his suc- 
cess, indirectly, to be sure, but no less 
certainly, to his physical vigor. 


Outside Relations 


The enthusiasm that he has dis- 
played in his business connections has 
been manifest, too, in his outside rela- 
tions. No organization to which he 
ever gave time but profited by his coun- 
sel, his vision, and his energy. In the 
trade and technical publishing field he 
is as well and favorably known as 
among the readers and advertisers of 
the ‘Engineering Record. 

Among the alumni of the University 
of Illinois, his Alma Mater, likewise, 
his acquaintance is very large. He or- 
ganized local alumni associations in 
New York and Cleveland and was in- 
strumental in putting the Chicago as- 
sociation on a better basis. The uni- 
versity, in turn, has shown its ap- 
preciation of his ability by repeatedly 
asking him to lecture before both the 
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engineering and the general student 
bodies. He has never failed on these 
occasions to put into his talks the en- 
thusiasm and optimism that have made 
his words remembered long after those 
of older, but less magnetic, participants 
in the programs were forgotten. His 
university did much for him and, like 
a loyal son, he never fails in his duty, 
when occasion permits, of repaying the 
debt. 

In his new responsibilities he will be 
able to make good use of the experience 
gained on the editorial and advertising 
staffs of the Engineering Record. His 
function will be to promote the sale 
abroad of American contracting equip- 
ment and machinery—a field that he 
probably knows better than any man in 
the country. For 10 years, as editorial 
and advertising representative of the 
Engineering Record, he was brought in 
close contact with the users and the 
manufacturers of such machinery and 
equipment, and with his engineering 
training as a background he acquired 
an exceptional grasp of the uses and 
economics of the various types. In ad- 
dition to acquiring a knowledge of the 
equipment itself, he built up that broad 
acquaintance in the field without which 
singular success in a work of the mag- 
nitude of that he is now undertaking» 
would be impossible. He goes to his 
new position, therefore, exceptionally 
well prepared for its responsibilities. 

The best wishes of his associates in 
the McGraw Publishing Company and 
of his host of friends in the engineering 
and contracting fields go with him in 
his new work. 


Asks Receiver for Everglades 
Drainage Funds 


Misuse of Funds, Illegal Operations and 
Bad Faith on Part of State Charged 
in Suit Filed 

An order restraining the Internal 
Improvement Board which has charge 
of drainage operations in the Florida 
Everglades from continuing its work 
and for the appointment of a re- 
ceiver for the internal-improvement 
funds has been asked for in a suit filed 
in Jacksonville, Fla. The bill claims 
that nearly 2,000,000 acres of the Ever- 
glades lands have been illegally given 
to railroads and other corporations, 
that nearly $2,000,000 of the state’s 
trust funds have been illegally diverted 
and that the Board of Internal Im- 
provement Trustees has used illegal 
methods in handling the Everglades 
drainage proposition. The bill further 
charges that the whole situation is in a 
bad muddle and cannot under such su- 
pervision ever be brought to a success- 
ful conclusion. 

Bad faith on the part of the state in 
the conduct of the Everglades drainage 
is alleged in the suit, and it is claimed 
that the present bond issue of $3,500,- 
000 would not be sufficient to carry on 
any drainage work after the outstand- 
ing debts of the board have been paid. 
The bill further sets forth that it will 
require fully $40,000,000 to complete the 
work. 
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Wood Preservers’ Association 
Meets in New York 


Adopts Specifications for Treating Pav- 
ing Blocks and for Various Preserv- 
atives—More Publicity Urged 


Specifications for the treatment of 
wood paving blocks, agreed upon at a 
meeting of representatives of various 
technical associations in Brooklyn last 
September, and adopted by the Amer- 
ican Society of Municipal Improvements 
in October at the Newark meeting, were 
adopted last week with minor changes 
by the American Wood Preservers’ As- 
sociation at its thirteenth annual meet- 
ing in New York City. Specifications 


were also adopted for various common 


preservatives, as were rules for the pur- 
chase and preservation of treatable tim- 
ber and definitions of the principal pre- 
servative processes. Vigorous appeals 
were made to the society to give tim- 
ber and its possibilities when treated 
more and better publicity, which would 
match that given concrete and other 
rival materials. It was asked that the 
society be less fearful of boosting com- 
petitors within the timber or preserva- 
tive field, when giving publicity. Lan- 
tern slides illustrated why treatment 
sometimes fails to prevent decay. 

About 100 members and 100 guests 
registered for the meeting, at which C. 
G. Crawford, president, presided. F. J. 
Angier, secretary-treasurer, reported a 
membership of 300, a gain of 24. 

E. A Sterling, chairman of the com- 
mittee on publicity, made an ardent ap- 
peal along the lines set forth in a 
preceding paragraph. Later in the con- 
vention J. H. Waterman and George E. 
Rex presented lantern slides showing 
how ties and other timber have failed, 
though treated, because of incipient de- 
cay induced by improper handling be- 
fore treatment. Examples of storing 
on end, and of seasoning in large pud- 
dles of water were shown and con- 
demned. It was urged that the abuses 
as well as the uses of treatment be 
called to the attention of timber users. 


Debate on Specifications 


The chief debate of the convention 
was on the subject of specifications 
offered for various preservatives which 
are in common use. Efforts were made 
by one or two members to induce the 
association to commit itself as to the 
relative merits of different preserva- 
tives. The committee itself refrained 
from recommending water-gas tar 
specifications for paving blocks, pre- 
pared by one of the subcommittees. 
These were adopted by the convention, 
however, and the only finding reflecting 
on the relative merits of materials was 
the qualifying clause adopted some time 
ago by the American Railway Engineer- 
ing Association, to the effect that creo- 
sote coal-tar solution is recommended 
only when creosote is not available. 
The specifications adopted include zinc 
chloride, both creosote and creosote-coal 
tar solution for ties and structural tim- 
ber, and coal-tar oil, distillate oil and 
water-gas tar for paving blocks. 


Objection was raised to the steaming 
of the blocks, in the specifications of 
the wood-block paving committee. It 
was held‘that the expense was unneces- 
sary, and that the blocks were weak- 
ened thereby. Answer was made that 
steaming prevents bleeding and reduces 
expansion, and does no harm if the tem- 
perature is kept below 240 deg. Fahr. 

The specifications were adopted with 
minor changes. They provide among 
other things that air-seasoned and 
green timber should not be treated in 
the same charge; that both classes 
should be steamed from 2 to 4 hours at 
from 220 to 240 deg. Fahr. and held 
under a vacuum of at least 22 in. for 
one hour, this to equalize the moisture 
content, swell the dry cells, and extract 
the excess water. This will produce 
even treatment through heart and sap- 
wood with no excess in either, prevent 
excessive expansion and reduce bleed- 
ing. Bleeding will be further reduced 
by final steaming and vacuum treat- 
ment. The blocks should be thoroughly 
sprinkled in the street before laying. 

Other conclusions adopted include 
rules for the purchase and preservation 
of treatable timber and definitions of 
the principal preservative processes. 
Plant operation was reported on, as 
were service tests and ties and struc- 
tural timber, and wood-block paving. A 
paper by C. P. Winslow on the grouping 
of ties for treatment was read. 


New Officers 
Officers for the coming year were 
elected as follows: President, John 


Foley, forester, Pennsylvania Railroad; 
first vice-president, M. K. Trumbull, 
vice-president, National Lumber & Cre- 
osoting Company; second vice-presi- 
dent, J. B. Card, president, Central 
Creosoting Company; secretary-treas- 
urer, F. J. Angier, superintendent of 
timber-treating plants, Baltimore & 
Ohio Railroad; members of executive 
committee, V. K. Hendricks and C. M. 
Taylor. The next annual meeting will 
be held in Chicago. 


Improvements Advocated for 
New Jersey Highways 


Without specifying any particular 
method of raising funds for a state 
highway system, the County Engineers’ 
Association of New Jersey, meeting at 
Trenton, Jan. 16, advocated widespread 
road improvements in the state, made 
in a systematic manner. Papers hay- 
ing to do with road conditions and en- 
gineering problems were read, as well 
as the final report of the special com- 
mittee on the regulation of commercial 
motor vehicles. Bills based on the rec- 
ommendation of the report will be pre- 
sented early in the present term of 
the legislature. It is understood that 
the provision in the report calling for 


sealed governors is retained, but will. 


not affect present equipment. 

Officers elected for the present year 
are: President, Jacob L. Bauer; vice- 
president, James Logan; secretary, 
Robert Ferguson, Passaic, N. J.; treas- 
urer, Alvin B. Fox. 
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San Francisco Incinerator 
Suit Decided 


Federal District Court Awards $160,000 
Judgment to Destructor Company 
—Case Will Be Appealed 


The suit to recover $160,000 from the 
city of San Francisco for the construc- 
tion of the Islais Creek incinerator and 
a portion of the equipment of the North 
Beach incinerator was decided on Jan. 


18 in favor of the Destructor Company. 


in Judge Van Fleet’s department of 
the Federal District Court. M. M. 
O’Shaughnessy, city engineer of San 
Francisco, states that an immediate ap- 
peal from the decision will be made and 


the case will be carried, if necessary, to_ 


the highest tribunal. 


Ordered Work Discontinued 


‘Shortly after work on the Islais 
Creek incinerator was under way, Mr. 
O’Shaughnessy became city engineer. 
He examined similar incinerating plants 
in the East, and came to the conclusion 


that the 50 per cent moisture content of — 


San Francisco garbage would make it 
difficult for the Destructor Company to 
comply with the specifications. Ac- 
cordingly, he ordered work on the North 
Beach plant discontinued until such 
time as the Islais Creek incinerator 
could be tested. 

The Islais Creek plant was finished 
and subjected to tests in September and 


October, 1914, and was then rejected by 


the city engineer because it did not 
comply with the specifications. Nuis- 
ance was created in its operation, he 
stated, and obnoxious odors, smoke and 
dust escaped from the building or the 
chimney. A report of the tests appeared 
on page 12 of the Engineering Record 
for July 4, 1914. 


Case Will Be Appeaied 


On the day following the decision, 
Mr. O’Shaughnessy said to a represen- 
tative of the Engineering Record in 
San Francisco: 

“The case will be appealed imme- 
diately. According to my _ under- 
standing of the specifications, the city 
was to receive a plant that could be 
operated without nuisance. The Islais 
Creek incinerator as at present con- 
structed cannot incinerate garbage 
without producing offensive smoke, dust 
and odor, and I disagree with the ver- 
dict rendered. Many witnesses testified 
during the trial as to the smoke, dust 
and odor that emanated from the plant. 
Mr. King, secretary of the chamber of 
commerce, stated that he had been ac- 
tively in touch with the tests and that 
he did not consider that the incinerator 
complied with what he had been led to 
believe the city would receive. Mr. 
King stated that, aside from the speci- 
fications, E. H. Foster, vice-president of 
the Destructor Company, gave assur- 
ance on many occasions that the Islais 
Creek plant could be operated without 
nuisance features, which guarantee, in 
his opinion, was far from being ful- 
filled.” 
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Engineers Hold Three-Day 
Convention at Chicago 


<i A three-day convention during 

Cement Show Week” at Chicago has 
been planned by the American Asso- 
ciation of Engineers. This is the sec- 
ond annual convention of the organiza- 
tion. 

Beginning Feb. 8, at 10 a. m., papers 
on accountancy and the engineer and 
engineers as city managers will be 
presented. A proposed plan for na- 
tional promotion will be explained by 
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applies to officers and others connected 
with concerns manufacturing freight- 
‘handling appliances and terminal equip- 
ment and those whose work and inter- 
ests enable them to co-operate in the 
aims of the society. Junior members 
comprise young engineers and recent 
graduates who will specialize in ter- 
minal engineering. 

The partial organization so far ef- 
fected is: President, H. McL. Harding, 
New York; vice-presidents, General W. 
H. Bixby, U. S. A., Washington, and 
John Meigs, Philadelphia; treasurer, 


DAW 
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pier supports. Electric-railway tracks 
are being laid to connect with the 
trestle across Hayden Island already 
built by the Portland Railway, Light 
& Power Company. The paving of the 
bridge is already under way. 


Cleveland Society Asks Council 
for Paving Commission 


To work out a definite constructive 
paving plan in expending the $3,000,000 
paving bonds voted last fall, which is 
approximately 


the city’s share of 


TONA_«. 


Owners of Toll Bridges Adopt Unique Methods to Secure Business 


N an effort to divert traffic over their respective structures, two owners 
of toll bridges have erected the signs shown at a point where travelers 


have a choice of routes. 


The roads over the different bridges lead to 


practically the same point—hence the competition for the bridge fee, which 
is 25 cents either way. 


A. H. Krom, general manager of the 
American Association of Engineers. 
Thursday afternoon has been set aside 
to allow inspection of the Cement Show, 
and that evening the association plans 
to attend the engineering session of the 
American Concrete Institute. 

Friday morning will be devoted to 
an inspection trip to the new municipal 
pier, Field Museum, Lake View pump- 
ing station and other points of engi- 
neering interest. In the afternoon the 
members will visit the Buffington works 
of the. Universal Portland Cement Com- 
pany. An informal smoker is planned 
for that evening. 

The tentative program for Saturday 
includes papers on civil service and 
the engineer, qualifications for engi- 
neers and engineering ethics. The ban- 
quet will be held at 6.30 p. m. at the 
Hotel La Salle. 


Form Terminal Engineers’ Club 


The Society of Terminal Engineers 
has just been chartered to promote the 
study of terminal engineering and me- 
chanical freight handling as a_ spe- 
cialty. 

The organization has three grades of 
membership—member, associate and 
junior. The member grade is open to 
professors of civil and mechanical] en- 
gineering and engineers specializing in 
terminal work. Associate membership 


W. J. Barney, New York; secretary, J. 
Leonard, New York. 

The office of the secretary is at 1133 
Broadway, New York City. : 


Last Span Is Placed on 
Columbia River Bridge 


The last span of the Columbia River 
interstate bridge was recently launched 
and successfully fitted into place. This 
completes the difficult construction fea- 
tures of the first highway bridge to be 
thrown across the lower Columbia 
River. A complete description of the 
design and construction methods ap- 
peared in Engineering Record, July 8, 
1916, page 36. 

Greatest care attended the placing 
of the last span, as there was prac- 
tically no leeway, this span being fitted 
in between others already anchored 
in final position. The time required 
to place the span, however, was less 
than on any of those previously put 
into position, only 30 minutes elapsing 
between the time the span left shore 
and its location in final position. 

All of the spans were buiit on the 
north bank of the river just down- 
stream from the bridge site, so that 
when ready to be placed in position 
two stern-wheel steamers could push 
the supporting barges upstream until 
the span was in proper position above 


$10,000,000 worth of paving, the Cleve- 
land Engineering Society Jan. 18 asked 
the mayor and city council to appoint a 
paving commission. It would have 
authority to make rules under which 
paving and repaving would be done, 
and to determine the policy to be pur- 
sued in the laying of pavements before 
or after sewers, gas pipes, telephone 
tunnels and water mains are placed; 
also to outline a definite policy in re- 
gard to the construction of curb con- 
nections, and as to the replacement af- 
ter the pavements are torn up by public 
utilities. It is suggested that the com- 
mission consist of three paid expert 
paving engineers giving a portion of 
their time to the city, or that the com- 
mission be made up of citizens serving 
without pay, the majority to be engi- 
neers. In both cases the commission 
would work in conjunction with the city 
engineer. On account of the large 
amount of work proposed the society 
recommends that the city engineer have. 
as one of his assistants a thoroughly 
trained and experienced expert paving 
engineer. 


THIS WEEK 


Prices of construction materials— 
Review of conditions indicates in- 
creased building activity. 


See First 
News. 
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Illinois Society Discusses 
Professional Ethics 
Attention Given to Professional Prob- 
Annual Meeting in 

Chicago 


lems at 


A constitutional change providing for 
sections with halved dues and non-tech- 
nical membership requirements, as out- 
lined in the address of the president, 
Paul Hansen, was the most important 
thing accomplished at the thirty-second 
annual meeting of the Illinois Society 
of Engineers held Jan. 25 and 26 in the 
rooms of the Western Society of En- 
gineers in Chicago. The liveliest dis- 
cussions related to ethical, material wel- 
fare and professional unity subjects, 
rather than to the twenty-three tech- 
nical papers and reports on the pro- 
gram. 


Baker Pavement Report 


For more than thirty hours the com- 
mittee on resolutions, headed by John 
W. Alvord, wrestled with the matter of 
the investigation of the Ira O. Baker 
pavement report as called for by C. D. 
Hill of the Chicago Board of Local Im- 
provements; but its recommendation to 
have the question considered .by a com- 
mittee consisting of Professor Baker, a 
member of the board, and a third dis- 
interested inquirer was not accepted. 
The whole proposition finally was 
placed in the hands of the executive 
board. 

The principle of the consolidation and 
readjustment of state departments now 
under consideration in the state legis- 
lature was concurred in and the legis- 
lative committee was authorized to urge 
the governor to recognize engineers in 
making appointments to the depart- 
ments having to do with engineering. 

Prof. F. H. Newell, in his address on 
“Co-operation in Engineering,” sounded 
an apparently popular note, for it was 
referred to frequently at each of the 
succeeding meetings. Co-operation for 
legislation, publicity, employment and 
ethics were the lines he emphasized (see 
Engineering Record, Jan. 27, page 146). 


Fees and Ethics 


The committee on fees and ethics, J. 
W. Dappert, chairman, sent out a ques- 
tionnaire, but received only fifteen re- 
plies. These indicated to C. B. Burdick, 
who presented the report, that there 
was not so much dissatisfaction after 
all. As to ethics, the fundamental basis 
is the Golden Rule elaborated. College 
professors were urged not to take small- 
er fees than their competitors. The 
question of public officials taking on con- 
sulting work was held to be one between 
the employer and employee only. Noth- 
ing definite in regard to fees was pro- 
posed. In fact, any definite scale limit 
was frowned upon. 

G. C. Habermeyer, of the State Water 
Survey, described the experiments on a 
study of the removal of iron for the 
well-water supply of Springfield, which 
has an iron content of 1 to 3.4 parts per 
million. The process was to remove 
oxygen by simple pan aérators and to 


remove the CO, by lime. Prof. Edward 
Bartow added the information that ex- 
perience at Anna and Mount Vernon 
indicated that manganese would not 
come out under the same treatment 
until the sand grain had been coated 
with manganese dioxide. S. A. Greeley 
in his committee report on sewerage 
and sewage disposal discussed the feas- 
ibility of having an interim meeting for 
operators of sewerage systems and 
sewage-disposal plants. “Operation of 
a Sewerage System,” a paper by M. H. 
Brightman, city engineer, Elgin, out- 
lined inspection methods and asked for 
the invention of a simple periscope in- 
strument to look into sewers from the 
street level. 


Sewage-Disposal Plants 


M. C. Sjoblom, assistant engineer, 
State Board of Health, gave startling 
results of a winter inspection trip to 
eight sewage-disposal plants, few of 
which he found operating with any 
efficiency. He stated that the present 
haphazard manner in which most of 
these plants are operated is lamentable. 
The persons chiefly to blame are the 
municipal authorities, who are actuated 
by a desire to keep down expenses, or 
more often through ignorance. He sug- 
gested that engineers who design plants 
provide framed instructions for the op- 
eration of the plant in addition to in- 
structing the proper officials. Retention 
of the engineer for a year’s operation 
period was also urged. 


Roads and Pavements 


Road material interests came in for 
much credit for the rapid development 
of many phases of construction in the 
report of B. H. Piepmeier, chairman of 
the committee on roads and pavements. 
It is being realized more and more, he 
stated, that all materials have their 
places, and that the selection of the 
type most suitable to the traffic condi- 
tion is a boost for all concerned. In 
new methods Mr. Piepmeier noted the 
bituminizing of soft shale or even clay 
brick for road construction. Experi- 
ments indicate that the softer brick may 
be made to stand abrasion and is almost 
on a par with the higher grade shale 
brick. Answers from forty-five cities 
indicate that the major number use a 
5-in. concrete base with a sand cushion 
under the brick, and a 4-in. base when 
the dry-mortar cushion is used. The 
yardage is equally divided between bi- 
tuminous, cement and sand fillers. 

Professor Talbot supplemented D. A. 
Abram’s remarks on the advantage of 
getting the proper amount of water in 
concrete, with data showing materially 
increased strength in three-year speci- 
mens kept in moist sand. S. M. Wood- 
ward described the surveys for the flood 
control in Miami Valley and showed 
slides of the hydraulic experiments with 
the model for obtaining standing wave 
data. 

The newly elected officers are as fol- 
lows: President, W. D. Gerber; vice- 
president, J. G. Melluish; new trustees, 
Robert I. Randolph and F. W. De Wolf. 
Quincy was chosen for the next meeting 
place. 
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What Engineers and 


Contractors Are Doing 


T. RUSSELL HOWARD has ac- 
cepted the position of resident engineer, 
Real Estate Development & Construc- 
tion Corporation, Petersburg, Va. 


Cc. S. RINDSFOOS has become as~ 
sociated with the Jarrett-Chambers 
Company, Inc., engineers and contrac- 
tors, New York City. Mr. Rindsfoos was 
secretary and treasurer of the Founda- 
tion Company until about two years. 
ago, when he resigned to organize the 
U. S. Purchasing Corporation. He will 
continue to be a director of the latter. 
company, but will devote his activities 
to the Jarrett-Chambers Company, spe- 
cialists in the design and execution of 
difficult underground work and indus- 
trial plants. 


S. E. Stout has been selected as © 
efficiency engineer with the Whiting 
Foundry Equipment Company, Harvey, - 
Til. Mr: Stout since his graduation 
from Purdue in 1910 has had several 
years’ experience in efficiency work 
with the American Bridge Company 
and with the Cook County (Illinois) 
Civil Service Commission. 


GEORGE L. KELLY, for seven 
years structural engineer and _ esti- 
mator with the American Construction 
Company, Houston, Tex., is now with 
the Heller Brothers Company, general 
contractor, Houston, in charge of the 
estimating department. 


O. W. HEAD, who has been con- 
nected with the Connecticut State High- 
way Department as division engineer 
for nearly four years, has resigned to 
become secretary of the Robert D. Daly 
Company of New Haven, Conn. Mr. 
Head started work as an engineer in 
April, 1898, with the Boston & Maine 
Railroad and continued in that capac- 
ity until June, 1903, when he became 
identified with French & Hubbard, 
Garvins Falls, N. H. Later Mr. Head 
was employed by the engineering de- 
partment of the New York, New Haven 
& Hartford Railroad. When he left 
that road to assume the position of 
division engineer with the state high- 
way department he was assistant engi- 
neer in charge of construction. 


C. P. DEXTER, former assistant 
engineer, King County, Washington, 
has been engaged to take charge of 
office work with the Port Angeles & 
Grays Harbor Railway Company. 


C. H. LAWRENCE has been ap- 
pointed city engineer of Warren, Ohio. 
Mr. Lawrence was formerly head of the 
paving department and now takes the 
place left vacant by the resignation of 
H. McKibben. 


JAMES S. SHUTE has resigned as 
construction engineer with the E. E. 
Smith Contracting Company, New 
York City, to accept the position of di- 
vision engineer, Department of City 
Transit, City of Philadelphia. Mr. 
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Shute was engaged on subway work in 
Philadelphia from 1903 to 1909, spent 
one year with Board of Water Supply 
as assistant engineer and was with the 
Smith Contracting Company for near- 
ly seven years. 


JOSEPH E. KUHN, Brigadier- 
General, U. S. A., has been made pres- 
ident of the War College and assistant 
to the Chief of Staff. He was recently 
promoted from the rank of colonel in 
the Corps of Engineers. 


MALCOLM PARLIN has been ap- 
pointed county engineer of Leaven- 
worth County, Kan. He is a graduate 
of the University of Kansas and was 
recently assistant engineer of Leaven- 
worth. 


FREDERICK B. HARRIS, civil 
engineer, U. S. N., Chief of the Bureau 
of Yards and Docks, has been named 
by the President as rear-admiral, under 
the new law which provides for five 
staff officers of the navy with the rank 
of rear-admiral. His list rank was 
lieutenant-commander, but he has had 
an ex-officio rank of rear-admiral by 
virtue of his position as chief of bureau. 


HOWARD C. PHILLIPS, recent 
assistant general secretary of the Pres- 
ident’s Conference Committee on fed- 
eral valuation of railroads, has been 
appointed secretary, succeeding Thomas 
W. Hulme. Mr. Phillips was gradu- 
ated from Princeton University in 1890. 
In 1893 he was assistant engineer for 
the New York, New Haven & Hartford 
Railroad and was later engaged on 
track elevation work in Boston. In 
1898 he went to New Mexico on loca- 
tion surveys for the Pecos Valley & 
Northeastern Railroad. He soon joined 
the engineering corps of the Atchison, 
Topeko & Santa Fé Railway and was 
promoted through various grades to the 
position of chief engineer of the com- 
pany’s coast lines at Los Angeles in 
1906. In 1912 he was made valuation 
engineer of the company with head- 
quarters at Chicago. 


THOMAS BENTON HAMILTON 
has been elected resident vice-president 
of the Pittsburgh, Cincinnati, Chicago 
& St. Louis Railway, with headquar- 
ters at St. Louis. Mr. Hamilton was 
graduated from Princeton University 
in 1888 and entered railway service in 
the same year as a rodman on the Jef- 
fersonville, Madison and Indianapolis 
Railroad. From Jan., 1890, to Jan. 
1912, he held the positions of assistant 
engineer, engineer of maiatenance of 
way and division superintendent with 
several different railroads. On the 
latter date he was appointed general 
superintendent of the central system 
of the Pennsylvania Lines West of 
Pittsburgh and in Jan., 1914, was pro- 
moted to general manager of the Van- 
dalia Railroad Company. 


RAMON RAMOS CASELLAS, 
city engineer, Arecibo, Puerto Rico, 
from 1905 to 1915, and resident engi- 
neer Department of the Interior of 
Puerto Rico to 1916, has been pro- 
moted to the position of construction 
engineer. He will have charge of all 
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bridge and road work under construc- 
tion by the government of Puerto Rico. 
My. Casellas was graduated from the 
Institute Provincial de Puerto Rico in 
1899 and from the Rensselaer Polytech- 
nie Institute in 1905. Later he intro- 
duced concrete pavements in Puerto 


Rico, building the first street in 
Arecibo in 1906. 
Capt. G. E. EDGERTON, Corps 


of Engineers, U. S. A., who has been 
in charge of the engineering depot, 
U. S. Army, at El Paso, Tex., since its 
organization in July, 1916, has been 
relieved of that duty by Major R. T. 
Ward, Corps of Engineers. Captain 
Edgerton is assigned to the Second 
Regiment of Engineers, in Mexico. 


Obituary Notes 


RICHARD B. DOLE, of the U. S. 
Geological Survey, died in Washington, 
Jan. 21, after a brief illness. He was 
born May 8, 1880, at Portland, Me. In 
1903 he took a graduate course in chem- 
istry at the Massachusetts Institute of 
Technology, and in June of that year 
he was appointed engineering aid in 
the U. S. Geological Survey. At the 
time of his death he was chemist in 
the water resources branch. Mr. Dole 
made sanitary surveys of rivers in Iowa 
and Indiana, an investigation of the 
sanitary and mineral quality of the 
surface waters of Minnesota, a chem- 
ical survey of the ground waters of the 
San Joaquin Valley in California, and a 
sanitary inspection of Glacier, Yellow- 
stone and Yosemite national parks. He 
also had charge of a general investiga- 
tion of the chemical composition of sur- 
face waters throughout the United 
States, as well as supervision in the 
survey of all matters dealing with the 
quality of water. In 1909 he was de- 
tailed to the State Department and was 
sent to Ecuador as agent in charge of 
the U. S. Government exhibits in the 
National Ecuadoran Exposition. Mr. 
Dole wrote many reports and papers 
on the quality of waters, including a 
chapter on water for industrial pur- 
poses in the “Manual of Industrial 
Chemistry,” by Rogers and Aubert. 

EuUGENEL. HURLEY, assistant to 
the valuation engineer of the New York 
Central Railroad, Buffalo and Kast, 
died Jan. 6 as the result of an opera- 
tion. Mr. Hurley was born in Rahway, 
N. J., Aug. 4, 1875, and was a graduate 
of Rutgers College. He entered the 
service of the New York Central & 
Hudson River Railroad in March, 1900, 
as assistant engineer, maintenance of 
way department at Kingston and Wee- 
hawken. He was later transferred to 
Albany and returned to New York in 
1905, where he remained until the time 
of his death. In 1911 he had direct su- 
pervision of the forces engaged in the 
so-called Swain valuation of the rail- 
road east of Buffalo, and in 1913 he 
joined the present valuation forces. Mr. 
Hurley resided in Armour Villa Park, 
Yonkers, N. Y. 
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Construction Machinery Ex- 
port Company Organized 


The American International Corpora- 
tion has formed a new subsidiary to in- 
troduce throughout the world the labor- 
saving construction machinery which 
has been so highly developed in this 
country. The new organization is to be 
known as the Allied Construction Ma- 
chinery Corporation, with its home of- 
fice in New York City. Branches will 
shortly be established in various coun- 
tries where the markets are most prom- 
ising. 

Among the American trade the ma- 
chinery involved in the plans just an- 
nounced is known as contractors’ plant 
and equipment. This includes concrete 
mixing and distributing plants, der- 
ricks, air compressors, hoisting engines, 
power shovels, road-building machinery, 
trench-digging machines, light railways 
and similar products. Manufacturers 
in the United States have more or less- 
unconsciously led the world in the de- 
velopment of such machinery. In fact, 
much of this class of machinery is not 
used elsewhere at all. 


Markets 


Since the war began, some of our ~ 
high-speed, labor-saving construction 
machinery has been sold in France, 
England and Russia. The success of 
this machinery and of that sold in 
other parts of the world indicates a 
broad, immediate market. Moreover, 
the reconstruction period in Europe is 
expected to offer an exceptional oppor- 
tunity. 

Larger and more permanent markets 
are, however, considered to be likely in 
countries which may be developed in 
the way the United States has grown. 
For example, much of virgin South and 
Central America can be opened up rap- 
idly and most economically only by the 
use of American construction machin- 
ery and methods. The same applies to 
European Russia. 

Although these large market oppor- 
tunities evidently may be opened up, no 
single American manufacturer can af- 
ford to undertake the promotional and 
educational work necessary to develop 
them. In accordance with the basic 
policy of the American International 
Corporation, of assisting interests here 
under such circumstances, the new sub- 
sidiary was formed. Arrangements have 
been made to represent several of the 
more important non-competing manu- 
facturers of construction machinery, 
and additional lines are to be taken on 
later. The many connections and rep- 
resentatives of the parent company 
will be available in perfecting the new 
organization. : 

R. P. Tinsley, secretary and treas- 
urer of the American International Cor- 
poration, has been elected president and 
S. T. Henry, formerly second vice-presi- 
dent of the McGraw Publishing Com- 
pany, has been elected vice-president 
and general manager of the Allied Con- 
struction Machinery Corporation. An 
appreciation of Mr. Henry will be 
found on the first page of this section. 
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Price Advances Led by Cement and Rope 


With Prospects for a Busy Construction Season, Advance Demand 
Seems to Be Affecting Prices— Freight Situation Still Acute 


permits issued during last December were unusually 

heavy for that month. According to one set of statis- 
tics, permits were not only heavier than in the same month 
of 1915, but considerably greater in 20 leading cities than 
permits issued during any December of this century. The 
volume of projected factory construction is running fully 
double previous high records, according to this authority, 
who concludes that while this class of construction may de- 
cline during the year the spring of 1917 is likely to prove 
the busiest building season every known. Anticipation of 
this condition is doubtless reflected in numerous advances 
which have occurred during January in the prices of vari- 
ous construction materials. The most notable of these, and 
the one cutting the largest figure in the cost of construction 
work is the continued gain in cement values. Other con- 
crete materials and common brick also show gains, while 
manila rope has advanced in every section of the country, 
and users of automobile trucks are paying generally in- 
creased prices for gasoline. 

Exports of merchandise set another new record during 
December, and the activity of general business continues to 
be extraordinary. Railroad traffic is still heavier than the 
lines can handle, although the pressure has been relieved to 
some extent by the fact that a large part of the 1916 crops 
has been moved to market. Lumber mills in the West re- 
port, however, that the car situation continues to be the 
worst in their experience, and southern lumber mills note 
but little improvement during the month. 


; LL COMPILATIONS of building statistics agrees that 


Iron and Steet 


The earnings of the United States Steel Corporation, just 
announced, exceeded for the last quarter of 1916 even the 
extraordinary records made in the first three quarters of 
last year, reaching a total of almost $106,000,000 and more 
than doubling the earnings for the December quarter of 
1915. After declaring an extra dividend on its common 
stock, the corporation still has a surplus of more than $69,- 
000,000 for the quarter. 

According to the lron Age, there are as yet no signs 
of a change to easier conditions in the steel trade. Do- 
mestic demand is extending and there is a flood of for- 
eign inquiry for rails, rolling stock and plates. Although 
the steel-making capacity of the country has been greatly 
increased, the difficulty of shipping coal, coke and steel 
products has curtailed production until the present output 
of pig iron is at a rate below 39,000,000 tons a year. It is 
not considered likely that production will begin to catch 
up with demand for some time. 

The amount of structural business awarded since the 
first of the year has surprised even those connected with 
the trade, many contracts involving large tonnage having 
been closed. Under the conditions outlined, prices have 
continued to advance, though the increases are not so 
general or so marked as those which occurred during 
December. This is especially true of pig iron, which appears 
to have settled down at the high figures reached at the 
beginning of the year. 


Pig Iron—Prices per ton recently quoted are as follows: 
INiomay > ee) Aa Esl aloUtcM minh Sr AARNE ere tao Gite Oa dea cee as - $30.50 


INO: 225 HBUETINIE TTI ace exouel ales aficaacelid Ww. exounyehar petals ar oer I iene 24.00 
INO (225, LULIMACE, “CHICAGO: ips acess elt teeta e aetirehe ete ea 30.00 
Basic, Valley fPuUrMacel yx copies ose a aoe MOA 30.00 


Steel Products—Prices of steel products given below are 
per 100 lb. at the mill or warehouse: 


: Immediate Future Ware- 
Pittsburgh: Delivery Delivery house 
SUEUCCUMAL Sebel ellie crs ayecalalen betas a teete NAR. $3.25 
AAG coe oN CA Rate Wicks WHAT RODE Wa these eT iny $5.00 ahi) 
SUCCINATE S ek Rye eototetn «Cie: Sete Boetbine ceite ated 3.00 
DEON DUS wecamrare ovevotatianie taeerrseases, Ste Cn ee 3.50 3.25 
REV OCS a ira Naso avy th oF meen ee os or See 4.25 


New York: 


St t 1 terial .2.venee omen 3.669 3.419 $3.95. 
PIAtGS sn «0 2s ee S169 3.919 S500 
Steel: bars o2i5<...adeieee cial reoee meters 3.669 3.169 3.85: 
Tron: Pars jcc cesta ea ee eae ee Apo 3.169 3.70 
s Ghicago: 7; 
Structural materials ceiiiteremeecnsicte ies 3.689 3.439 3.85 
PIates. wivae erate AA He ohare sont 5.189 3.939 4.50 
Steel bars .. ‘ 3.189 3.75 
Tron- bars 3.00 3.75, 
IREV6CS:/ cok 00:3) Seas gears ounce se eect eae 4.15 4.50 


Sheets—Black sheets, No. 28 gage, have advanced slightly, 
but galvanized sheets of the same gage remain unchanged. 
Prices quoted below are per 100 lb. at the points named: 

Black Galvanized 


Pittsburgh ...<.seisve cere seustale sieteeleletcletetee net eneeae $4.50 $6.25 
GRICARO Nisei» satele etele erate ote eye oieten ater as ieee eee 4.75 6.50) 


Rails—Prices per ton, f.o.b. the points named, remain as 
follows: 
Open Hearth Bessemer: 


Pittsburg he sco g; seein oie pole aieesacer neue tera eiaes eee $40.00 $38.00: 
Chica So: ss she ov meajatocgy pale lenses toh eaten 40.00 38.00: 


Cast-Iron Pipe—Prices per ton for cast-iron pipe in car- ~ 


load lots have remained steady during the month at the 
following figures: 


Class A Class B 

and and 
Gas Pipe Heavier 
New York ©..4 osiids oo vase aes chet tales ea eee $42.50 $41.50 
0} 00 (ur: -20 See eG occ Oe cd 5 Gee Hr cus 42.50 41.50: 
Birmingham 9 sicko cus wietsvaetetearee ee pe ayy tae ee 37.00 36.00 


Wrought Pipe—Prices in carload lots, f.o.b. Pittsburgh,, 
for lap-welded steel and iron pipe, plain ends, remain as 
follows: : 
Black Galvanized’ 


Steel pipe, 234. t0°6 An. a conestuaiae osteodentine $80.00 $105.00: 
Tron pipe, 234. CONG. occ nits yee intaeeed eee 102.00 128.00: 


Concrete Materials 


Cement—Prices have advanced throughout the central 
and eastern states, apparently under increasing demand and) 
the prospects of a busy season. Those quoted below are 
to contractors, per barrel, f.o.b. the points named, not in- 
cluding sacks: 


BOSton wise «ays Seems eee $2.09 IB PONE RA I os Meee eco Ati. vale 
IWew | Yorks Syed on sate si cate 1.67 St). Bae c.). cieteders, ote ereiees 
Pittsburgh 24 ateeeeee tee 1.66 Cedar Rapids 

Cleveland siepe ee Kansas: Clitya 5. ts season 
Athaimta, a. ae cer Sie er FLOUSTOM! cre, veritecee rele nS 
Cincinnati Asoo de 0) Denver ).a%. aera een ae 
Detroit ccs cose eoidton 1.75 ‘Salt Lake City 

CHICALO: |.) Fae aoe enone 1.56 PHOSWTES ooo c.w wicker ney ate 
Jacksonville. vane eee 1.70 Seatthes" 22.5. \a hee rere 
INGW Orleans ras acronno ieee 2.10 San Francisco 

Memphissos% .cuccsemmvorears ‘T.79 Los" ANelESs tue cence 


Sand—Prices quoted below are in large lots to con- 
tractors, f.o.b. the points named: 


IBOSstOni tas me oy sees Cee $0.80 ETOUSLON, | ion ete oe ceeeias $1.00: 
New. "Yorks yin eas 0.50 Denver oer eee 0.75: 
Cincinnati so 25 wise wee *0.75 Salt Lake (@ityls... cee 0.70 
CMCAL OM Saye pe roeetee ere 1.25 Phoénix: ... Ags: fan ae nee 1.00 
New. Orlesingiy rss smears 1.10 BES ttle is saci econo eee 0.75) 
St.Paul 2.5 oe. cee ose 0.50 San Hraneiscosunccceene *0.70) 
Inansas' City 34. cee 0.60 Los, Angelés: loans ee 0.35. 
*Per ton. 


Gravel and Crushed Rock—A number of advances over 
prices prevailing at the first of the year are noted. Prices 
given below are per cubic yard to contractors in large lots, 
f.o.b the points named: 


= —Gravel—— 7-Crushed Rock—, 

%4 in. “14 in. % in. 1% in. 
Boston’ satu oop tee ceo $1.20 $1.10 $1.25 $1.25 
INCWV. VOUS Gxantaieevatyeiele mre siete 1.10 1.20 1.10 
Cincinnath® <i came wscae st oem *0.75 SONU *0.95 *0.95 
Chicago’ xy Uae aie erence 1.25 1.25 1.15 1.15 
New Orleans. .ranise ecm 1.70 1.55 . 4.00 2.50 


Price advances are indicated by heavy type; declines by 
italies. 


